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NOTE 


The i)resent volume of scientific papers is the firet in a 
new series of publications of The Michigan Academy of 
Science. The tw('7ity-two volumes which have been known 
as the Annual Ueports of the Michigan Academy of Science, 
have been published under special appropriations of the 
State of Michigan. In 1921, however, the Academy and 
the University entered into an agreement for the amiual 
publication of the Academy’s papers. The new plan, 
involving a complete (ihange in the form of the volumes 
as M'ell as a change of title and involving also inclusion in 
the University’s general program for scholarly publications, 
is inaugurated with the present volume. 

The scholarly publications of the University are all 
under supervision of the Executive Board of the CSraduate 
School. In respect to the papers of the Academy the 
editor for the Board will w'ork in collaboration with the 
editor for the Academy. Unfortunately, circumstances 
have combined greatly to delay the first volmue, but 
hereafter prompt publication may be expected. 

It will be noticed that the volumes for 1921 and 1922, 
the latter to appear in course of the present academic year, 
contain no papers in arts and letters in spite of the new 
and more comprehensive name of the Academy; but 
sections in the humanistic subjects are now contcmj)lated, 
their organization will soon be effected and subsequent 
volumes should show the new fields of interest and activity. 

Finally, the University has welcomed the opportunity to 
establish closer relations with the Academy in its efforts 
for higher scholarship, original investigation and important 
contribution. 

Alfred H. Lloyd 

Office op the Dean op the 
Okaduate School, Univehsitt 
OF Michigan 

* « 

VII 



OFFICERS FOR 1921 


PreBvient 

Ward Gietner, East Lansing 
Fice-Presifiente 

AgricurturK; V. H. Church, East Lansing 
Anthkopology, Campbell Bonner, Ann Arbor 
Botany, H. H. Bartlett, Ann Arbor 
Economics* W, A. Baton, Ann Arbor 
Geology and Geography, R. A. Smith, liansing 
rsYCHOLooY, N. A. Harvey, Ypsilanti 

Sanitary and Medical Science, Zae N. Wyant, East Lansing 
Zoology, P. S. Welch, Ann Arbor 

SecreMiry 

I. D. Scorr, Ann Arbor 
Lxhrarian 

Peter Okkblberq, Ann Arbor 
Editor 

P. S, Welch, Ann Arbor 


vni 



CONTENTS 


ANTH ROPOLOG Y faoe 

The Symuolic GiiAVE-PoaT (/lA7.s’.tJv) of the Hatak of Abakan. 

Harley Harris Hartleit 1 

BOTANY 

Nymphaea Micbophtlla in Michigan. E. A. Bcssey 50 

The Development and Activation of Hibeunacula. H. II. M. 

Bowman Gl 

CONTUmUTlONS TO THE FlOKA OF GoGEIUC CoUNTY, MICHIGAN. 

H. T. Darlington 74 

The Value of Double Infiltration in Botanical Mk^ioteiti- 

NiQUE. Richard do Zoeuw 83 

Notes on the Michkjan Flora. Part IV. 0. A. Farwell 85 

The Mtcolooical Fi.-ora of the Higher Rockies of Colorado. 

C. H. Kauffman 101 

Notes on a Bud-Hport of Hibiscus mutabilis L. Curl D. La Hue 151 
Notes on Interesting Plants of Michigan. W. L. McAtee. . 155 

Distribution of the V'i(>rj^<JEAE of Michigan. Jiortha E. 

Thompson 167 

The Genus CRjscata in Michigan. T. G. Yuncker 185 

• ECONOMICS 

Th?j Function of the Personnel Department. C. C. Edmonds. 100 

A Course in Foreign Trade, C. E. Griffin 197 

PiiOPosED Modifications and Recent Tendencies in Rural 

Government and Legislation. E. H. Ryder 208 

Correlation and the Price of Coal. Willard L. Thorp 213 

GEOLOGY 

An Abstract of ^*A History of the Michigan Geological and 
Biological Survey by R. C, Allen and H. M. Martin, 

Helen M, Martin 224 


IX 



X 


Contents 


I’AOK 


A New OABTVioroi) and a New Ceptialopod from the Devonian 
OF Michigan. G. M. Ehlorn and IL C. llusaey 

The Southwestern Michigan Meteor of November 26, 1016. 

VVilliairi Herbert Hobbs 

Oil Devei/)pme\t in Michtoan and the Anticline at Seul 
Giiojx Point. R. A. Sinitb 


248 

258 

2G0 


l\SYCnOLOGY 

Mental Age and School Puogke.ss. H. J. Baker 278 

A Futuristic Theoki of Consciousness. T. S. Henry 279 

Psychological DiAtiNosxs as an Aid in Solving Educational 

Problems. Gert ha Williams 284 


ZOOLOGY 


The Coleoptera of the Shihas Expedition to IYuitefish 
Point, Chh'Pewa County, Michigan. A. \V. Andrew.'^ 

Kotes on the Life-Htstohy and Habits of Mallophaga. 

B, A. Barber 

The 'J'uiEit Beetles ok ICmmet and CnEUOYaAN Counties, 

MicHKfAN. Frank N. Blanchard 

Data on the Distribution of AIichiuan Fresh-Water 
Sponges. Frank Smith 


293 

391 

306 

418 



PLATES 

PIATE FACtNfa PAOK 

I“XXV. Symbolic Grave-Posts of Sumatra .58 

XX Vf, L Hibcrnaeulii of Spirodela pohjrhizd 72 

Fig. 2. Detail of a Iliberuaculum of Spirodelu 

XXVll. Plant of Myrlophyllum spicaiiim 72 

XX\"nJ, Fig. 1. Vlxini^ Vcrali>phyUuyn dcvicTtiuml* 72 

Fig. 2A. D(*tail of a Hibeniaculuni of Mvrio- 
phyllum. 

I'ig. 2U. Detail of a Hil)ernaeuluin of Corato- 
phyllum. 

XXIX. Plant of Cahoniha Caroliniana 72 

XXX. Hdvdlit iilbipes Vk\ 150 

XXXI. Ihlvella ivfula Fr 150 

XXXIJ. (hjTumilrn c^^cuknta Fr 150 

XXX ni. Ht/dnum f^uaveohns Fr 150 

X X X f V . Poly par us co ojl < tens Fr 150 

XXXV. Viola soron’tt Wllld 184 

XXXVI. I'/o/ri .?f>roria a: Braincrd 184 

XXXVII. J'igs, 1, 2, 3. Pleurotomaria (?) alpenensis n. sp. . 2.52 

Fig. 2. Nephriticeras hindshawi n. sp. 

XXXVIII. Nephriticeras hindshawi n. sp 252 

TEXT FIGURE 

I, Diagram of Elytral Marking.^ of Tiger Beetles.. 412 

MAPS 

MAP FACING PAGE 

I. Outline Map of Asahan and Tanuh Djawa, 

Sumatra 5 

II. Light Phenomena Observed in connection with page 

Fall of Meteor 259 

III. Sites from which Meteor was Observed 202 

IV. Character of Sounds Heard at Different Places — 267 

V. Coleoptora Stations of Shiras Expedition to 

Whitefish Bay 206 


XI 




THE GRAVE-POST (ANISAN) OF THE 

BATAK OF ASAHAN 

HARLEY HARRIS BARTLETT 
INTRODUCTION 

In 1918, while located in Asahan, East Coast of Sumatra, 
the writer made ethnological observations which will provide 
material for a series of disconnected articles, in the first of which 
the reader will find general remarks on the region and its popu- 
lation.^ This second article is concerned with burial, and par- 
ticularly with a very interesting symbolic grave-post, called 
the anmn,* which appears to be no longer in use except among 
the Batak of Asahan and the adjacent Suneloengoen district of 
Tanah Djawa. 

As far as can be ascertained, the meager literature tearing 
on this region contains no reference to the anisan. If it has 
been noticed at all by previous visitors, it has doubtless been 
taken for the ordinary Malayan grave-post, the nujan» The 
form of the anisan which is used to mark the graves of men 
does, indeed, have the most supt^rficial resemblance to the 
Malayan nisjan, but the forms used on the graves of women 
are totally different. 

The area in which the Batak anisan occurs is small. The 
native culture has teen badly shattered by the progress of 

* H. H. Bartlett, The Manvijacture of Sugar from Arenga eaccharifera 
in AmhaUf m the East Coast of Surnairaf Ann. Report^ Michigan Acad. Sci. 
21: 155-165. Plates IIl-Vl. 1920. 

* The Mday and Batak words used in this article, except those in titles 
or q\ioted passages, are spelled according to the system current in Nether- 
lands India. The vowels have the usual continental pronunciation except 
that oe is eqmvalent to u. This is the only objectionable feature of the 
I^tch system, which prevails so much more widely, and is used for so 
thiuiy more Indonesian languages than the English system, that it shotild 
be geaeraUy adopted. There are no peculiarities in the ponunciation of 
the eonsemants; ng is always pronounced as in the English word singer; 
d/ ii the Etkglish f; j is the English y. 

1 



2 Harley Harris Bartlett 

Islam and by the inconiinjif, with the development of great 
European an<l American plantations, of tliousands of coolies of 
alien speech and custom. It is not altogether easy for a tran- 
sient visitor to the plantation districts of the East Coast to 
discover a great deal about the manners and customs of the 
indigenous population. Probably all the elements of the old 
pagan culture still exist, generally in incongruous association 
with innovations, but any complete view of things as they were 
even twenty-five years ago can only l)e had by imaginative 
synthesis. The old grave-posts are rapidly going out of use, 
as the natives attempt more and more to live in a manner out- 
wardly conforming with Malay usage, niose that remain are 
rapidly being (^aien by termites. A very few only, none of them 
in Asahan, are of stone. Typical examples were photographed 
at every locality where it could be found that any remained, 
but on account of the quite understandable scruples of the 
natives, specimens were not secured. The area in which the ani- 
san occurs is one in wliich place names and tradition point to 
pre-Islamic foreign colonization. Who the colonists were can 
only be surmised. They may have come directly from India, 
or they may have been Javanese, or more likely Menangkabau 
Malays with at least a veneer of Hindu civilization. Whoever 
they were, it was their fate to be assimilated to the indigenous 
Batak population, leaving as their memorial certain culture 
elements, among which was the syml^olic grave-post. 

The most important l>earing of tlie anisan, the writer be- 
lieves, is in the interpretation of the origin and symbolism of 
Indie religious architecture. If the speculations on this point 
hold good, the anisan is to be looked upon as a survival, at 
one of the outposts of ancient Hindu colonization, of an Indio 
grave structure wliich in India itself, pari passu with the aban- 
donment of earth burial, has developed into higher architectural 
forms and ceased to exist. It supplies new evidence favoring 
the theory that the Hindu temple developed from a grave 
shrine. As will be seen, the Hindu temple has at least some of 
the structural elements of the Batak grave. Since the latter 
symbolizes earth, fire, food, and water, a comparison is at once 
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suggested with the elermuital stupa of Buddhism, which, in 
modern forms, symbolisses earth, water, fire, air, and other* 
Can the stupa have had a common origin with the Hindu 
temple? Is the Batak grave a surviving areh(*type of both? 
The writer believes that both (juestioiis may lx* answered in the 
affirmative. 

William Simpson f who wrote on the origin of Hindu temple 
architecture and of the worshij) in the temphs apologetically 
remarked: *‘It must be confessecl that I do this with con- 
siderable diffidence, because I am but very slightly acquainted 
with the sacred books of the Hindus, and I may have the 
Pundits (juoting the Sutras, the Brahrnatias, and the Furanas, 
and overwhelming me with texts, — a fate that often befalls 
those who venture beyond the limits of what they know.” 
This quotation depicts the writer's state of mind perfectly. 
Whatever sj)eculations may prove to he ill-founded, however, 
will not mar the value to others of the raw data presented in 
this article. 

DESCHIPTION AND DISTRIBUTION OF THE BATAK ANISAN 

In Asahan the grave of a Batak of consequence is marked 
by a rectangular mound, a foot or two high, hedd by retaining 
walls of horiasontal boards or vertical palings. It may or may 
not be sheltered by a djirat or grave house/ which, if present, is 
placed east and west, at right angles to the great house of the 
ra4jaf which is placed north and south. In Tanah Djawa there is 
nearly always a djerat^ following the same rule as to orientation. 
(See Plate XIV, Fig. 1.) The mound itself is known generally 
by the Arabic-Malay word fcoeboer, but in the Toba and Asahan 
dialects the native word tanoman is also used. At the center 

* Wm. Himpeon, Some Suggestions of Origin in Jnduiji Arckiteciurey Journ, 
Roy. AHoHc Soe., N.S., 20: 49-71. 1888. 

< Malay and Asahan dialect, djirat; Simeloengoen and Karo, djeral; 
OajQ, ^erel; Toba, djoro; — all probably from the Arabic tiaroXy although 
Toba word has a close resemblance to the Balinese djeroy house. There 
is also a true Batak word pondtm which is nearly displaced by the won! de- 
rived from the Arabic. In Atjeh, according to Snouck Hurgronjo (see foot- 
note 41), the grave itself is calM jeuraty a term used generally by Muslims 
to denote the graves of unbelievers. 
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of the is a small square, its axes at angles of 45 degrees 

to those of the mound, retained by sides only an inch or two 
liigh. This is the dapoer, or In^artln At each corner the hearth 
frame is held in place by thn^e notched sticks, paTtoenggoel, the 
notches n^sembling those of tlu* log which is frequently used as 
a house ladiler. The word partoenggoel means merely a support, 
but the notches suggest a function similar to that of the soul- 
ladders used by the Jakuu of the Malay Peninsula, who pro- 
vide the spirit with a means of leaving the grave when it de- 
sires to do so/’ At the center of the dapoer is the anisan, or 
post , 

The anisan is elaborately carved. The apex, if the grave 
l)e that of a man, represents a common gourd or earthen water- 
jar with constricted neck, both of which objects are known aa 
taboe (cognate with Malay laboe)- This is the only item in the 
seri(‘8 of carvings which each native informant instantly recog- 
nized and gave the same name for. The other carvings wore 
said by son\e to represent a set of receptacles for the constit- 
uents of sirih (j^epper loaf, betel-nut, and lime), and also 
cooking utensils and food. Others said they did not know any- 
thing about the carvings except that they ought to be cor- 
rectly made.^^ There w^as fair uniformity in denominating the 
round object below the water-bottle as boewa galoegoeTf a cer- 
tain sour fruit, probably that of a species of Garcinia, and the 
triangular ornaments as ipon^dpon^ literally meaning teeth, but 
also the name for a design consisting of rows of triangles. 

Further details of construction show so many vamtions that 
the reader will do well to follow the remainder of the desedp^ 
tion in Plate I, which represents a grave that the natives agireed 
was correctly made. Moreover, it was the only papm grave of 
all those seen that had been kept in perfect condition. 

The base of the anisan is round in cross-section. It is fol- 
lowed by a circular plinth bearing eight lotus-petal ornaments. 
Above these the post is octangular to about the middle, where 
ther(j arc two eight-petalled lotus flowers with the tips of the 

W. Skeat and C. 0. Blagdcn, Pagan Races of the Malay Peninsula 
(Ixmdon, IIKW), Vol. ll, p. 114. 
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Grave-Post of Asakan 

petals opposed to one another. To this point the oms>meiite 
were supposed to I’epresent the sirih set, but no native whom 
I had an opportunity to question could particularize further. 
Above the middle, tbe post is usually circular in cross-section; 
a circular disk is followed by a second pair of opposed eight** 
pet ailed lotus blossoms. This pair are said to represent teeth, 
ipon-ipon; then follow aiiother disk and the globular object 
called the hoexva galoegoer; a third disk Ixiars a single upright 
lotus flow<'r, the natives iiazarding the opinion that it may be 
a cup {marikoeh)] a final disk is surmounted by the water- 
bottle (tn/joe), obviously such, as indicated by form and name. 

Needless to say, it is the writer, influenced by the Indie 
analogies of the anisan, and not the natives, who is responsible 
for the idtuitification of the lotus ornamentation. Although 
eight is the number usually preferred by the natives in carvdng 
the ipon-ij)on^ one post was seen witli only four teeth in a set 
(Plate IIT, Fig. 1) and many posts liad numbers greater than 
eight, particularly those of female form, which are of gi*oater 
diameter than the male posts. The prevalence of eight prob- 
ably indicates that the posts were formerly oriented with re- 
gard to the cardinal and intermediate points of the compass. 

The anisan on a woman’s grave is very different from that 
on a man’s. The base is similar, but much of the intermediate 
ornamentation may be lacking, and the water-bottle at the 
apex is replaced by a bowl-shaped object for which I could get 
no definite name, although most of the natives thought it was 
a cooking pot (panoeA^. It may jx^rhaps be interpreted as a 
wat>er-vessel shaped like the fruit of the lotus. On the grave 
of a woman of high rank the parioek is sunnountod by a minia- 
ture house. (Plate VI, Fig, 2.) 

In burial, as in other matters, the Batak of the coastal dis- 
tricts now tend to follow Muslim usage. The old graves de- 
scribed in this paper were found at a number of localities, as 
may be seen from the accompanying sketch map (No. 1), but 
they were mostly in bad repair, from the ravage of termites. 
In Asahan, graves were photographed at such distant points 
as Poeloe Radja, on tibe Asahan Biver, Simpang Kawat (for- 
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merly Hesa Lama) near Tandjoeng Bale, both near the southern 
border of Asahan, Haboko, far inland toward the mountains, 
and Silo Maradja, Boentoe Pane, Pocloe Mandi, and other 
kampongs in the north of Asahan, In Tanah Djawa the anisan 
was seen at GcnmoenglVKligaa, Bahai Batoc, Radja Miligas, and 
Ptoatang Tanah Djawa. It was freq\ient.ly impossible to get 
a photograph Iwcause the grave was covered by a grave house. 
At Koeboean and B^^sar Mfdigas it was said that the anisan 
was still in use, but when the burial places were visited under 
the guidance of natives the posts were found to have rotted 
away. At kain pongs in the Simeloengoen country'' outside of 
the small area included in the above range of distribution, the 
anisan was not found. At Sariboe Lawan, for instance, a recent 
grave (Plate XXI, Fig. 2) was found to consist of a mere conical 
tumulus of earth at the edge of which was an uncarved bamboo 
pole, Ixiaring roedan^g (a ceremonial plant, in this particular 
case an infloresccmco of th(? or b(jtel-nut palm). This 

particular grave was tliat of a woman (the mother of the man 
shown in the illustration), but I was assured that the grave of 
a man was not different. 

At Simeloengoen kampongs bordering on Toba Lake the 
anisan was not found, although looked for and inquired about 
at Tiga lias and at Panahatan, Tandjoeng Dolok. and neigh- 
boring kampongs. It was not found at Pl^matang Siantar and 
Naga Hoota. On the road from Batoe Bara to Siantar fruitless 
inquiri(rs were made at Perdagangan and elsewhere. Although 
the value of negative evidence obtained by a casual visitor 
should be discounted somewhat, it apjx^ars likely that the area 
of the anisan in Tanah Djawa is not much more extended than 
the known localities indicate. 

In Tanah Djawa no modern wooden anisan of the female 
form was found, but ancient ones exist in stone, of which one 
may venture to suspt^et that they have l)een used for successive 
burials, since they are now said to mark the graves of men. 
(Plates XVIII and XIX.) In the same mgion there are also 
stone posts surmounted by a miniature house, but lacking the 
bowLshaped object at the top, and sometimes without the lotus 
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flower ornamentation* They are now either found standing 
alone in the kampongs, not having been used for any recent 
burial (as at Pfematang Tanah Djawa), or else they are asso- 
ciated with the stone posts of typical form, one being 

placed at the head and the other at the foot of tlu' same grave 
(as at Radja M^ligas; sec Plate XIX). Modern graves of women 
have posts of the male form, but with a different topeng. (See 
Plate XX, Fig. 3.) 

The practical disuse of the female form of the anisan in 
Tanah Djawa marks the principal regional difference in burial 
usage from Asahan. The more frequent use of the grave 
house, or djerat, in Tanah Djawa has already been mentioned. 
In Tanah Djawa the Malay practice of having two posts on 
the same grave is Ixnng adopted, whereas in Asahan the grave 
has the post at the center, or, if the gi‘ave is that of a radja, 
whose image occupies the c(»nter of the mound, there are four 
anisans, one at each corner. The primitive Batak practice is 
to use one post, and two posts on a grave arc a sure sign of 
Muslim influence. Regional differences in the male anisan will 
be obvious from the specimens chosen for illustration, when it 
is explained that the one from Tanah Djawa shown in Plate 
XVII, Fig. 1, is typical for the district, differing from the Asahan 
type in the substitution of a diamond design for much of the 
lotus flower ornamentation. That the difference is not of recent 
origin is shown by the fact that the old stone posts of female 
form sometimes have the same diamond design as the modern 
wooden male posts. 

Only one old stone post was seen in Tanah Djawa which 
seemed to be of the male form, and it was broken at the apex 
and so aberrant in sculpture as to raise a doubt as to wheth(?r 
it had originally been made to serve as a grave mark. Since 
someone else may be able to throw light upon it, a photograph 
is included among the illustrations. (Plate XVII, Fig. 2.) 



8 


Harley Harris Bartlett 


ACCKSSOKIES OF THE BATAK GRAVE 

Tile Batak is not content with offering to the dead mere 
S3aTibols, as I'opresented in the carved anisan, l)ut ho also places 
real articles on the grave* A half of a cocoanut shell, half-filled 
with ashes from the heartli, u])on which rest a few glowing em- 
bers, liroktiu dishes containing rice and other foods, and a gourd 
or broken (nirthcnware bottle, containing lemonade or water, 
are placed upon the fresli grave. The dishes are broken, so as 
to free their spirits to serve the spirit of the dead. This state- 
ment was (Ji^finitely made by several natives, but was disputed 
by others, who said that tin' articles were broken because per- 
fect ones would surely Ixi stolen by thieving coolies from the 
plantations. The former ex[)lanation would seem almost surely 
to be the (correct one. (Sec^; however, footnote 14.) 

Over the grave, cliagonall}" betw^een polos at two corners, 
is stretched a cord, pakireon, upon which is hung an old cloth, 
kain haeroekf one wliich belonged to the dead man. On this 
cord is also hung tlie lower jaw (osang- 08 an>g) of the first wild 
hog that can ))e killed after the funeral. (Plates I, Fig. 1, and 

III, Fig. 2.) 

On feast days the grave dishes are replenished with food, 
and sirih and cigarettc^s are tucked into the carved ipon-^pori 
of the anisan. On one occasion a native visited the long- 
neglected grave of one of his family with me, and as an act of 
filial piety placed his frt*shly lighted cigarette in the post. As 
we left the spot, he looked back ruefully, and finally decided 
to retrieve his offering, saying that smokes were high, and, 
anyway, lie would be lsla?n bt^tod, — true Muslim. 

Rough effigies of various useful objects are frequently carved 
in soft wood, and put upon the grave. On the grave shown in 
Plate IV, Fig. 2, was a replica of a gun. This grave was 
unique among those seen by me in that the water-jar of the 
anisan was surmounted by a bird,® perhaps for the djinoedjoeng^ 

^ Interestiag parallels of the aaisan with a bird at the top are found in 
Borneo and in Bumm. Among the Olo Ngadju, a Dyak group, a mast 
about 1$ feet long, the mnggarant is erected near the coffin. At the middle 
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a supplementary external soul, which has the function of a 
guardian angel. The djinoedjoeng is said to appear sometimes 
in the form of a bird, or to reside in a bird, hying upon the 
same grave was a roughly carved figure of a human being, not 
carefully enough madtj to indicatt* the mx. 

At the center of a radja's grave it was formerly customary 
to place a life-size image of tlu^ deceascHl, sitting cross-legged. 
In recent times such images have been made only t)f wood, >is 
for example fiiose to be seeii at Hesa I^aina and Silo Maradja 
(Plate VllJ), but similar ones of stone are found at ancient 
kampong sites in the jungle, and are n^verenced as the abode 
of powerful spirits. Hadji MoeJ)ainHt of Bandar Poeloe kindly 
guided nw* to the images at Bandar Lama, shown in Plah^s IX 
and X, and others, wliich stand on a hill at Koela Boerhoe, near 
where the road crosses the Aok Piasa, were discovere<i by Mr. 
P. A. Moorees, whiles C'ontroleur of Asahan. (Plates XI, XII 
and XIIL) There was formerly such an image on a sacred 
hill {boekit karumat) at (lotn’oe Batoo, from whicli t.lie estate 
calletl Goerach Batoe takes its name. Although this image was 
greatly reverem^ed by the* natives, it was n^moved by a certain 
Dutch estate-manager, who is said to hav(' brought, coolies and 
personally superintended the packing of the stone in a box, 
as though for shipment. I called upon him, and asked if a 
photograph was availabh^ but he denied vigorously that such 
an image had ever (existed! The testimony of tlui natives 
regarding the matU^r seemed more trustworthy. 

All the stone images tliat were definitely, by tradition, 

is a large earthenware jar with the bottom kmx'ked out, through whifjh the 
mast passes. At the apex a wooden bird is fasstened. The Hanyffaran is 
Greeted at the funeral festivities, in the, belief that the soul of the Hori{jgaran 
will secure to the departed all sorts of riches in the spirit world. It is 
interesting that the word gam, in this connection traiisIaU^d as "souV’ is 
the Batak word for iniage, and is especially used in Hatak to designate 
images having some function in dealings with gods and spirits. (A. Jlarde- 
land, Dajtwk^ch-DmUchcs Wdriei'huch [Amsterdam, 18i?9j|, p. r)0r), 
garan,**) The Karens of Burma, as shown in a popular book on Burma, by 
a photegraph which is unfortunately not referred to in the text, erect over 
the grave a small house, surmounted by a pole which be 4 ir 8 a bird at the 
top. (Max and Bertha Ferrars, Burma [London, 1900], p. 156, Fig. 351.) 
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grave marks and not pangoeloebalartiQSf'^ were found in Aaahan. 
None were seen in Tanah Djawa, although I heard of some that 
had fx?en n^moved from the latter district by an estate-manager 
and were said to stand in front of his house (probably with a 
tidy coat of white-wash!) somewhere near Siantar. I never 
found time to trace thcun. 

Finally, the very inten^sting custom must be mentioned of 
hanging on the anisan of a chief, or in the grave house above 
it, a wooden mask, called iorping in Asahan, and topeng or 
toping in SimeloengtHui and Toba. 'I'he custom is preeminently 
one characteristic of the Simeloengocn Batak, and extends be- 
yond the area in which the anisan is used. As will be seen, in 
Siinelocngoen the topeng is laid on the grave mound if there 
is no post on tin* grave, or, in the district bordering on Karo- 
land, it is k<?pt in the radja’s house, and not placed upon the 
grave at all. In Asahan the mask is no longer used in most of 
the karnpongs, and where it has been, recently, it is found hang- 
ing up in the grave house. Tht^ topeng seems to indicate a 
fonner custom of offering human sacrifices, slaves dedicated to 
their master to accompany him in the spirit world, and a pre- 
vailing tradition has it that such sacrifices have not benm long 
in disuse. The topeng may be lo<3ked upon as a ceremonial sub- 
stitute for a man, which enables subsidiary chiefs, at the funeral 
of a v<^ry great radja, to aver their allegiance to their former 
lord even in death. 

The information which I was personally able to get with 
regard to the topeng was that when a member of a radja 
family died, a common man or a slave danced at the funeral, 
wearing the mask.^ He was not necessarily killed, since the 
magical ceremonies gave his spirit to the deceased whether he was 
killed or not. The Asahan people said that it had never boon 
their custom to kill the dancer, but that the Simeloengoen 
people did. The Simeloengocui people just reversed the story. 

As the term pirngodoehalatig in used in Tanah Djawa it means an 
image endued with Boul-st\ii! {iondi) by sacrificial ceremonies, and used iu 
magic. 

• See Excursus 1 at the end of the article. 
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In Tanah Djawa the masks were made with little conventional 
differences to distinguish those of men and women (See 
Plate XX) since there was sometimes a female to'peng dancer 
at the funeral of a woman. 

Excellent figures of a pair of Timoer (i.e., Simeloengoen) 
masks, unfortunately without exact locality data, arc to be 
found in the catalog of the Ijeiden Ethnographic Museum.® 
The description of the plate (juotcs a lengthy and valuable note 
by Controleur W. (X Van Geldor from which the following 
account is summarized: The masks are used at the ceremonies 
accompanying the burial of a chief. The word topen>g applies 
not only to the mask itself, but to the {Xirson who wears it. 
The topenga are a sign of allegiance of the different vassal chiefs 
who participate in the cenmionies. Each vassal brings his own 
topeng to the kampong where the funeral festivities are held, 
and is greeted at his entry by the toparigs who have already 
arrives!, who meet him dancing. In th(j topeng dance at the 
funeral of a radja, only men tak(i part. The number of topengs 
at the burial of the Radja of Tanah Djawa might be seventeen, 
at that of tlic Radja of Raja, eleven, the number depending 
upon the descent of the ruling chief, and also upon the number 
of visitors tearing topengs, Tho topengs dance unceasingly as 
long as the orchestra plays; when it ceases, the topvmis stop 
but the dance must then be taken up by those in the house. 
When the coffin of the deceased radja is borne from th<i liouso, 
the dancing topengs precede it to the grave. When iho coffin 
has been lowered and the grave filled, the masks are placed upon 
the grave mound, and must never te removed. Violations of 
these customs will bring death into the ruling family. Those 
who carry out the topeng dance on the day of a burial are 
sprinkled at the river by the village magician (goeroe) in order 
to remove evil influence from them. 

From the fact that Van Gelder^s account makes no mention 

*H. W. Pwchcr, Catalogue van Rijks EthmgraphUch VII. 

BatahUindm, Ldden, 1914, (See Plate IX and dceoriptton on pp. 120-121.) 

Periiaps derived from the following article not acccaaible to the writer: 
W. C. Van Gelder, Een vorstelijke begrosfeniv in de Bataklanden. Eigen 
Hoard, 1912. 
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of a grave-post, but merely of a mound, one may fairly con- 
clude that his observations were made in one of the states 
other than Tanah Djawa. The usages described do not agree 
exactly with the customs farther north, as described by Hagen 
(See Excursus I, p. 49), nor with tlie writer^s notes. The dis- 
crepancies are not at all hard to understand, however, when it is 
reineml)ere<i that \'an Gelder’s account refers to the funeral of 
one of the very highest chiefs, to whom the other chiefs would 
devote themselves symbolically through the iopaig ceremony, 
whereas the graves obs(*rvetl by the writer, with one or at most 
two masks, were those of im^mlx'rs of the radja^s family, or 
minor chuffs, whose dignity demanded only that one or two 
slav(!S do the topeng dance. 

It seems very reasonable to suppose that the iopeng is a 
substitute for a human sacrifice. The workings of the Indone- 
sian mind in regard to this matter are shown by the recent 
change of custonx on the island of Nias. It was formerly the 
custom for a chief to determine, before he died, how many 
heads should be struck off at his funeral. Under the Dutch 
r(%irae, wooden heads arc used instead. A figure of one of them 
is given by Kleiweg De Zwaan.” (This topic is mentioned again 
in Excursus I, p. 49, and footnote 19.) 

The Batak appear to have regarded the water-bottle as the 
most essential item of the grave furniture. A gourd will be 
found upon a fresh grave even if everything else is lacking. In 
the old days the graves of chiefs were distinguished by the use 
of sjKJcial highly ornamented clay bottles, which seem not to 
have been useil for ordinary household purposes. These bottles 
have become exceedingly rare. Oik* was found still in place on 
the grave of a former radja of Silo Maradja, and a second on tho 
grave of a chief in the vicinity of Poeloe Mandi. (Sec Plate VII, 
Fig. 2.) The art of decorating these bottles, by incision of the 
unburned clay with a knife, reached a high degree of perfection, 
as may l)e seen from the photographs of these two examples. 

P, Kleiweg De Zwaan, />> fhilkunde der Niasser, Haag, 1913. 
For an account of head-hunting, in relation to the ancestor cult, see p|i. 
23-35. 
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The ware is unglazed, like all Batak pottery, and very imper- 
fectly burned, but it makes up in beauty of design for what 
it lacks in ceramic technique. A few of the old chiefs in the 
back country of Asahan are said to have inherited, and to hold 
in reserve for their own gi’aves, such earthen water-bottles as 
those illustrated. They were not seen at all in Tanah Djawa. 

The writtT has no wide acquaintance with Indonesian pot- 
tery, but has seen nothing similar in style to the Asahan ware 
except certain examples of rec(mt manufacture from Fadang 
Lawas, the only part of the Batak area wImuo there is abundant 
archeological evidence of ancient Hindu occupation. Tlu^ 
artistry of tlie grav(^ pottery shows Hindu influence, and the 
custom of placing a jar on the grave is likewise Indi(^ The 
placing of an act ual jar u|)on the grave, in addition to represent- 
ing it on the symbolic giave-post, taken in conjum^tion with the 
greater range of the ust^ of the real jar, may indicate two 
different ethnic waves from the (continent, one more ancient, 
or at any rate more primitive, than the other. 

Outside of our area, many examples might be citfid of the 
custom of placing a water-jar upon the grave. As we leave, 
for the time being, the discussion of the custom as far as India 
is concerned, it will suffice to cite a few examples in Indonesia. 

In Koewaloc^ south of the Asahan lUver, wIutc the carved 
anisan is not known to be used, a pyramidal, shipped grave is 
built up by filling successively smaller wooden fram(‘s, placed 
one upon another, with earth. On top is placod a clay water- 
jar. Such a grave is figured by Volz.^*'^ 

Neumann^® gives an excellent account of burial customs in 
the southern Batak districts. After the filling of the grave a 

W. Voh, Noril‘Suma4rOf Band I, Die Jiatakldndtr {Berlin, 1909), p. 179, 
interessant waren mir im Urwald zwei Baiakgiiiher, die beide aun vier 
Btufon bestanden, jede aus vier Brettorn zusammeng;t?s<»t»t, deren Vorder- 
und Hinterenden einen MenHehenkopf mit Ohren und Tiennaul zoigton. 
Obenauf lag ein aserbreehener, irdener Topf; orientiert ^wareii die CJriiber 
etwa OW (Abb. 69)." From Volss^s figure, the writer is inclined Uy view 
the carvings as horses^ heads. (See Excursus 1, p. 49.) 

J. B. Neumann, Het Pane - en BUa^troomgebied op het eilaml Sumatra, 
(Articles assembled from Tijdschrift van het Nederlarufsch Aardrijkskundig 
OenooUchap.) Derde a/deetingj derde hoek^ p. 501. 
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cubical eminoncc of earth and Btone (mmn) is erected over it, 
on which the bier is placed. . As soon as everything is ready, 
the horns, brains, tongue, and other portions of a water buffalo 
are laid on the bier {rapofan) while words to the following 
effect are spoken by one of the old persons: “Here is food for 
you, ghost Lanok marsihampar. It is the food of us men, and 
as hard to use up as the fruit of the otal tree.’* In addition, 
water is pla<^ed on the grave in a jug, and rice on a plate, and 
rice meal {tombo-tornl^oa?}) and cooked rivM arc hung in a sack 
above the rapotan. Finally, a broken plate, a broken bowl, a 
broktui drinking cup, and a broken cooking pan are left upon 
the grave. Neumann states that these articles are broken on 
the nesarif and adds that he does not know why they should 
have to be broken. 

Among the pagan Donggo of the island of Sumbawa there 
are five exogainous groups, of which only one is distinguished 
from the rest by the grave mound being round. The other 
graves are i>r(;sumably rectangular. Some of the round graves 
are figured l>y Elbert.^^’ He says that after the heaping up of the 
grave mound an offering is made to the god of heaven, Dewa 
Langi, the priest suspending from a post a hanging pot con- 
taining smh and betel-nut. Then, for the soul of a man, a 
wov(?n basket of and a water-crock are placed upon the 
grave: for a woman tbe sirih and betel, with sometimes part 

On p. 8, the alternative expianationa offered by the nativeH for the 
l)i’eakinK of the grave dishes in Asahau have already been mentioned. The 
writer has expressKjd his preference for the explanation that seems most 
natural among an animistic people, namely, that the breaking releases the 
soul or spirit of the article, thus corresponding to the deatli of a living 
being. It may bo noted that among an animistic group in Borneo the same 
eusUjin has boon observed, and the other explanation preferred. “Among 
Klomentans it is usual to spoil all articles hung upon a tomb; and they 
give the reason that in the other world everything is the opposite of what 
it is hero; the sjMiili shall be perfect, the new and unspoilt shall be old 
and damaged, and so on. It is probable that the real or original motive 
for this practi<ie is tlie desire to avoid placing temptations to theft in the 
way of strangers. “ C. Hose and Wm. MeDougaU, The Pagan Tribes 0 / 
Borneo (London, 1912), Vol. II, p. 36, footnoto. 

Elbert, Die Sunda^Exp^ition dee V ereins fUr Oeographie und 8tc^ 
Hstik ra Frankfurt am Main (Frankfurt am Main, 1912), Vol. II, p. 71, 
and Plate IX, Fig. 2. 
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of the loom. Aft far as can he. made out from Elbert's excellent 
photographs, the earthen water-bottles are not broken. 

As a final Indonesian example of the use of the water-jar 
on graves, we may advert to the Dyak muggaran. The latter 
structiu’e is of esj^ecial interest from the standpoint of tin* origin 
of the auiaan, representing possibly a still earlier stage of devel- 
opment, since it is a grave-post in which an actual earthen jar 
is structurally incorporated. It shows otlier points of similarity 
to the anisan in that it apf>ears tx) be often eight-siiled, and 
ornamentt'd with lotus motives.*® ('Hie bird at tlie top has 
already l>een rnontiorujd, footnote fi, as having Batak and Karen 
parallels.) It is the name of the smi^ggaratif however, which 
proves its Hindu origin most conclusively, for in Bali, the only 
remaining outpost of Hinduism and Buddhism in the Indian 
Archipehigo, the household temples, some of them dedicated 
to Siva, but most- of tluun to the pUarattj the shades of the 
dead, are called mnggur.^'^ Tlie final -an of th<* Dyak word is 
mercdy a formative which makes it mean place of the sanggar” 
During the Hindu period in Indouesui the Hindu influeruje ex- 
tended to Borneo, as wc know from abundant evideiuje. Just 
as in Sumatra, customs of a relatively high culture fused with 
the more primitive aboriginal customs. Eroin the staiidpoint 
of the origin of the Batak topeng, it is intereftting to find that 
there is evidenct^ that in Borneo the cult of the dead gave rise 
to the custom of head-hunting. We have an interesting old 
account by a wrecked Japanese sailor, MagotaroJ® of the placing 

'•H. H, Juhnholl, €aialogu» mn Rijks Ethnographinch Mufieurn, Ded 
llj BorneOf Tweedc gedeeUe (Leidon, 1910). See p. 349, and alno Plate 
XXlV, Fig. 1, in which the excellent 7 )hototype ahows that the i^ast below 
the jar it* carved with lotius denigiis and rcsernblea the anwau conHidcrably 
in genera! appejirance. 

R. Friederich, An Account of the Isktrid of Bali, in Mucdhineom /*rtyxTs 
Relniing to Indo-^Ckina and tlie Indian Archif>elagOf Secotui HerUnt, It, pp. 
6^200 (Ixjndon, 1887)* The aanggar is referred to on p. 101. 

** W. G, Aston, Adventurer of a Japamre *Sotior in ik^ Malay Archiptlago, 
A, D. 1704 to 177 Jowm. Boy. Aeiatic StK., 1890, pp. 157-*181. (Abridged 
from a Japanese book entitled Nanhai Kihun, ‘Notes of the Houthem 
Ocean/) “Ten days or more up the river from Baujar Masin, there is a 
place e^lod Wyaja, which is not subject to Kaitaii ... It is the custom 
of this tribe, on the death of a parent or relative, to cut of! a man's hetid 
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of a human head on Dyak grave-poRts, and more modern data 
are given by Hose and McDovigall.*® 

In brief, the writer’s view of the anisan is that, even though 
it may have already come to possess an esoteric symbolism 
beyond the nmch of the Batak at the time it was introduced, 
they grasped its fundamental significance as representing things 
useful to the d<»ad. It scjems to have originated among people 
in India with very similar customs to those of the pagan groups 
of Indonesia. The latter have preserved, in their funeral rites, 
customs very similar to those which in India led to the (level- 
opmoiit of th(^ anisan itself. It w^as doubtless the vagueness of 
th(dr ideas as to tla^ exact significanee of th(‘ different parts of 
the anisan that prevented the substitution of the anisan for 
actual grav(* furnitun^ such as they still place upon the grave. 

In urging the c{pu valence of the Batak grave with such a 
form as th(! elemental stupa, the wrib^r does not wish to gloss 
over the fact that the Batak is exceeding vague in his inbupre- 
tation of parts of tlui anisan. There is no doubt about the 
identification of the water-jar. Tiie equivalence of the dapoer 


find make an ofTeriiiR of it at tht* fuin^ral, when it is set up at the prave 
on the top of a pic’co of wood ctirvcid into the slmpe of a serpent. If this 
is not done, they think that the dead p(*r8ori will boikI a curse on thera.^’ 
With regard to the piece of wood carved into the shape of a serpent Mago- 
taro's obscrvalion is probably quite dependable, for the mnggarnn as 
doscribcHl in the Leiden Catalogue has a cross piece above the jar in the 
form of a dragon. 

Hose and Win. McDougall, The I*agan Tribes of Jiorneo, Vol, T, 
p. 181). “A second plausible view of the origin of head-taking is that it 
arose out of the (uaHtcim of slaying slaves fin the death of a chief, in order 
tiiat they might ae<'OTnpany and «erve him on his journey to the other 
world. We have pointed out several reasons for believing that this practice 
was formerly general, and that it has fallen inU) desuetude, but is hardly 
yet (iuitc e.'ctinrt, . . 'lliis second suggestion is strongly supportod by 
the fact that tlie Knyuiis, Kenyahs, and Klementans oiu'asionally, on re- 
turning home from a successful raid, will curry one of the newly taken 
heads t,o the tomb of the chief for whom they are mourning, and will hang 
it upon, or deposit it within, the tomb beside the coffin. The head tised 
for this purpose is thickly covered with leaves (daun isang) tied tightly 
about it. It is yiossible that this thick covering was first applied in order 
to disguise the fact that the head is that of an enemy, and that the sacri- 
fi (!0 of the life of a domestic slave, originally demanded by custom and 
piety, has been avoided by this proce^ of substitution,^’ 
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with the household hearth is sufficiently evident, both from its 
construction and its name. The Malayan hearth is a square 
frame of boards filled in with earth, and is used by practically 
all of the peoples of the Archipelago and Peuinsula, The use 
of a square, framed grave, called tanah matif land of the dead, 
the surface of which is called the hearth, is widespread. In 
commenting upon such a grave among the Jakun, one of the 
pagan tribes of the Malay Peninsula, Skeat and Hlagdcn 
remark: ^‘This frame woik is the same as that construcbni by 
the Mantra and Besisi; as well as by the Malays, who call it 
kalang dapor or ‘heaHh fnune/ It may be a survival of hut- 
or hearth-burial.” The Batak grave has probably retaintul the 
primitive form more |x‘rfectly than the Malay, since the hearth 
is ft special inclosure, with its own framework, on top of the 
larger mound, tiie wholes surface of which appears to represent a 
liearth in tin; Malay grave. As will appear later, the Malay 
graven has been somewhat modified from its primitive form by 
the adoption of two grave-posts of Arabic form, which have 
been substituted for the single post of the earlier Indonesian 
grave, b\it the retention of the term dapoer, ‘hearth,^ for the 
top of the grave is clear evidence that the burial customs of 
the Malay were formerly similar to those of the Batak and other 
Indonesian pagans. A parallel to the fire which is placed upon 
the hearth of the Batak grave is afforded in Bogan’s account^' 
of the grave of the Mantra (*« Mintira) of Johore. “Above it 
they kindle a fire, up gun, that thc^ smangat or spirit of the de- 
ceased may warm itself, and not weep and wail in the grave 
from the cold. On the gi^ave they also place some paddy, 
plantains, kUdSj kUdi^ potatoes, sirij betel-nut, gambier, lime, 
tobacco, a pisau raut (knife) made of wood, and a simipitaii 
(blow-pipe) which they have previously broken in pi(‘ces, — 
praying the smangai that he will not seek more from them.” 
It is obvious from this quotation that the dupoeVf not only of 

I 

*** Skeat and Blagden, Pagan Races of the M^day Penimyla, Vol. II, 
p. U4, footnote. 

J. R. ]x)gan, The Superstitions of the Mintira^ vnih Some Addilional 
Remarks on ifmr CusiomSt ttc., Joum. Jnd. Arch.^ 1: 307-331. 1847. 
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the Batak grave, but of Malayan graves generally, was origin- 
ally an actual fireplace. The mound represents earth, dedicated 
to the dead. Its surface is a hearth, and represents fire. The 
apex of the post is a jar, and represents water. In order to 
compleU^ the representation of the elements, according to the 
most primitive conception, it is necessary to interpret the 
lower part of the anisan as food, as the native vaguely does. 
Although this explanation <loes very well for the boenm galoegoer 
it is hardly a plausible explanation of the lotus ornamentation, 
and shows definitely that it was in India and not in Sumatra 
that the evolution of the Batak grave-post look place. It will 
be shown that tlie ornamentation called by the Batak ipon-tpon, 
and said to represent teeth and receptacles for the constituents 
of sirihj and the other carvings supposedly representing foods, 
are common motives in Hindu and Buddhist architecture. The 
tpon-ijmi is the maha-padma or lotus throne. From the stand- 
point of the Batak it is not difficult to see how he might logic- 
ally enough have come to consider it as a set of teeth. The 
grave offerings provide the spirit with the necessities of life. 
The teeth of old people are fre<iuently missing or definitive, 
and the deficiency is supplied by offering actual jaw-bones of 
animals to the spirit. What could seem more natural, then, 
than that teeth should likewise be supplied in effigy? 


FORKIGN ORIGIN OF THK ANISAN 

Tl*e anisan must lie regarded as having reached the eastern 
Batak either directly or indirectly fron\ India. The immigrants 
who introducetl it were in a relatively high state of culture as 
compared with the Batak. After their absorption by the in- 
digenous jHipulation, certain elements of the higher culture, 
such as the symbolic grave-post, persisted, without being en- 
tirely understood. 

It is a good argument for the external origin of the anisan 
that its use transgresses the dialectical and social barrier be- 
twtH>n the distinct populations of Asahan and Tanah Djawa. 

The Batak population of Asahan today is a mixed one, but 
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the oldest recognizable elements are the sub-Toba group who 
call themselves Pardembanan, i.e., those who call sirih by the 
name demban. They speak a slightly differentiated dialect 
which has not been adequately studied. Later Batak immi- 
grants, direct from Toba or from Mandating, have likewise 
settled in Asahan » but the use of the anisan seems to be con- 
fined to the old element, the Partiembanan. The marga names 
enable the population of Asahan to be traced to Toba and 
Mandaiiing. The Batak of Tanah Djawa have now some ad- 
mixture with foreign margas^ but in general the population 
consists of the four recognized Simeloengocn margnSf Sinaga, 
Damanik, Poerba, and Seragih. As far as can be ascertained, 
the anisan is not foiuid in Toba, the cradle of the Batak, whence 
most of the Asahan margm migrated, nor in any of the Sime- 
loengoen districts except Tanah Djawa, although the same 
four marga names prevail throughout the Simoloengoiui country. 
It must be looked upon, therefore, as an adventive element in 
both cultures, and its origin must be sought elsewhere. 

It has already l)een stated that there is some regional 
divergence between tlie anisan in Asahan and Tanah Djawa. 
Since such a divergence is no more than would be expected 
even in adjoining districts after a long period of isolation by 
war, it can hardly l)e used to argue the independent introduc- 
tion of the anisan into the two regions. The first two official 
Dutch reports of the condition of the border lK3tween Simeloen- 
goen and Asahan show that contact between the two popula- 
tions was unfriendly, in spite of a tradition according to which 
chiefs of Tanah Djawa entered into a formal matrimonial alli- 
ance with certain women of the chiefly families of Asahan, 
who were called poeang bolon Asahan. Controleur A. C. Van 
den Bor ** made a trip in Octol)er, 1866, from Tandjoeng Bale 
to the region about Pasir Mandoge on the upper Silo River. 
He reported that the far side of the river was entirely unpopu- 

j(i 

A. C. Van den Bor, Bijdragen toi de kennu mn Sumairff^n .Vooni- 
Oostkusi, L Uappeeri ot»er tme reu van Tandjong Haiei naar dc omHreken 
van PaHr Msndageif bovenlanden van Asahanj Tijdschr. war Ind, TmU^ 
Xicnd-, Volkenknndt^ 17: 377HM. 1869. 
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lated, on account of the repeated raids of the Simeloengoen 
people itito the Asahan territory". At low water the precau- 
tion was always taken to keep guards on watch at night, against 
possible attacks. In November of the same year Controleur 
L. Do Scheeinaker 23 made a trip into the border region from 
Batoe Bara, n^aching a point nearer the coast than that visited 
by Van den Bor. Here the nearest of the Asahan Batak were 
those of Silo Maradja, A couple of hours inland from the left 
bank of the river there lived a certain Batak chief of Tanah 
Djawa, by name "Foean Djahinun, who was known as the chief 
slave handler in tfiis stretch of country. Whenever the people 
of Silo Maradja ventured too far into the jungle on the loft 
bank of the Bekx^roe Biver, in search of \^nld products, he had 
them seized and sold into slavery. Even today, with slavery 
a thing of the past, and with constant visiting back and forth 
iKitween the Batak of the two districts, the stories recounted by 
the old men of either district are anything l)ut coraplinientary 
to the other. 

TKADITIONS OF ANCIENT COLONIZATION 

In both Asahan and Tanah Djawa there are traditions of 
ancient foreign colonization which may have been directly from 
India, or an (jlTshoot from the Hindu colonization of Java and 
southern Sumatra, An anonymous official publication,^^ based 
largely upon an earlier account by Kroesen,**'^ makes mention 
of a traditional Hiadu-Javanese colony in Tanah Djawa, which 
would seem to have entered from Asahan by way of the Asahan 
and Silo rivers. There is a current native legend concerning 
the gorge known as Batoe Kanihir, a straiglit-walled canyon 
tlirougii which the Aek Silo flows not far below kampong Ban- 

L. Dc Sfheeniukor, Aanteekmingen gehoudm op eene rew tiaar de 
piarkiplaais {ptidagangan) der Lima Laras^ ner dagreizen de rttier van Bar 
ioebara opuHiarlA gelegen, Tijdachr. foor fnd, Taal-. Landry en Volkenkundet 
17: 412-430. XHm. 

Anonymous, AanvulHngs^nota ran ioelichting hetreffende het landttchap 
Amhany Tijdaekr. Baiav, OenoniHch, 53: aflevering 5-(i 1011. 

*^C. A, Kroeson, Gesekiedenu van Anahanf Tijd»chr, voor Jnd. Land-, 
rook, en Volkenkunde, 31; 82-139. 1886. 
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dar Pasir MandoKC. The gorge is said to have l)een the work 
of a “ Javan named 8i Lopak Ipon, — ^The White-Toothed/ 
The name is significant, indicating, as it does, a departure from 
tile Batak and Malay <tustom of tiling and blackening the tooth. 

In Batak texts it is not exa<;t to translate djaoe as Javan. 
The term appears to have been used in th(» sense of ‘ foreign.' 
Ortainly it has apj)li(>d until retnuitly not only to Javanese 
but also to Malays. Van d(‘r Tuuk *^® has an excellent discus- 
sion of lh(' m(‘aning of djaoc and of its equivalence to djawa. 
The latter word, as it occurs in the geographic name Tanah 
Djawa, means ‘foreign,' and the name may bo translated as 
* Ban d 0 f the F ore i gne r*s , ' 

The legend by wliicJi the natives of Tanah Djawa explain 
the name is given in another official publication.^^ The son of a 
“Javan’' chief, wishing i,o found a kingdom of his own, wont 
abroad, taking with him from his birthplace a handful of earth 
and a bottle (made of the laboe fruit) of water. First h(‘ went 
to Menangkabau, and from there, accompanied by a Malay, 
he continiual northward. Finally he came to ()erat, a kampong 
on the south coast of the piminsula of Samosir, in Toba Imke. 
There he asked the Kadja what his marga was. “Siiiaga Sin- 
oerat,” was the answer. ^‘Then that shall be rny marga also, 
and we shall l>e of one family," said the Javan. Th(U(mpon he 
continued his journey, and after crossing the lake came to 
Hataran (tlumceforth Hataran Djawa) in the kingdom of Si 
Tonggang, and betook himself to tlie chief place of the Hadja, 
whereas his companion, the Malay, turned back by himself. 
At the chief place he strewed the ground with the earth he had 
brought with him, and sat down upon it, holding the jar of 
water in his hand. The Radja, having heai’d of this strange 
proceeding, went with a great following to the stranger and 
asked him for whal: purpose he had come into liis land. The 
foreigner answered, **The ground I sit upon is my ground, and 

** H. N. Van dor Tuuk, Taulkundige aatUefiklnin^en en hladinjzarf 
taalde isiukkertf en inhottdaopgave tol de drie atukkm van ket Batak^che Ice^hoek 
(Ameterdam, 1802), p. 43. 

Anonymous, Nata van toeliohting hetreffende de Simeloengoen^ke land- 
9chaffen Siantatf Panet, Tanah Djaxifay en Raja, 
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this water is xny water.*' The Radja, not understanding the 
situation, unguardedly said, you can prove that, you shall 
take my place as Radja/' The upshot of it was that the 
stranger became chief, and from that time the land was known 
as Tanah Djawa. 

These myths may be taken as pointing clearly enough to an 
old immigration of colonists who became the ruling class, to 
whom lat^r generations ascribed such heroic feats as the cutting 
of the natural river gorges in hartl rock, but who are shown by 
their adoption into a 7narga to have become assimilated into 
the bulk of the population. These immigrants were pre-Islamic, 
for they were makers of images. (The Malay companion of the 
foreigner in the last story is probably a recent embcllishirient 
of the tale.) They appear to have introduced several customs 
into the country i<o which they came, notably the use of the 
grave-post. Exactly who thej" were, Indians direct from the 
continent, pre-Islamic Malays of Mcnangkabau, or Javans, is 
merely a matter for interesting speculation/^* We know that 

Hunter to have given the whole problem of the Hindu coloniza- 

tion of the Indian Archipelago more thought than anyone else. Ho be- 
lieved that the cobniaation of Java and the neighboring islands was due 
to descendants of the Ionian adventurers in Indm, from whose name, 
Yavana, he derivea the name Java. Ho pointed out that the long voyages 
front Orissa to Java were strongly in contrast to the land expeditions of 
Sanskrit literature, which finds it necessary to invent a fabulous bridge in 
order to convey its armies across the narrow straits to Ceylon. Such long 
voyages, however, would have been as strictly in accord with the gonitis of 
the sea-roving Greek as they would have been opposed to the instincts of 
the home-loving Hindu, whose religion forbids the higher castes to cross 
the sea. Hunter says; *‘The Yavtina colonization of tlie Indian Archi- 
pelago probably started from Tamluk (Oriasa), in the first century a. p., 
and the Asoka pillar alluded to by the Chinese pilgrim [Hiouen Thsang, 
A. d,3 attests its [Tamluk'sJ existence in the third century d. c, 
Even at this day, the ancient Buddhist port of Orissa bears traces of its 
origin. In 1781 an English official reported a local tradition to Govern- 
ment that Tamluk was originally a Buddhist, town, and a large emporium 
of eastern trade, and had many fine monasteries. It is said that there are 
still some Hindus there who bury their dead after the Buddhist (and 
Yavana) fashion/* (W, W. Hunter, Oriswi, 2 Vok., London, 1872. Quota- 
tions from Vol. I, p. 310.) The clue in the last aentenoe would be an 
interesting one to follow up, even after the lapse of nearly a century and a 
half, for it indicates a possibility of finding in India itself something analo- 
gous to the Batak grave. 
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they had a Hindu culture of an ancient or at least of a primitive 
type. 


TOB MUSLIM NISAN 

In spite of the obviously Hindu origin of the Batak anisan, 
it bears a name whicsh would indicate at first sight that it is 
the same as the grave-post of the Malays aiui other Muslims 
of the East, namety, the nisan, which is used all the way from 
C^onstantinople to Hongkong. It will therefore noc(iSsary, 
before discussing the Indie analogies of the Batak grave-post, 
to deal with the Muslim nisan sufficiently to show that it is 
structurally different from the anisan, even though the name is 
the same. 

In the Indonesian languages some variant of the word nisan 
is very generally used by the Muslims to indicate a grave mark. 
It occurs in Malay as nisan, nisjan, or Jiesjan, in Javanese as 
nisan, nman, or medjari, in Mandailing Batak (among Muslims) 
as medjau, in Gajo as indjon,'^^ and even among so rude a iKJople 
as the Sakai of Siak as nesang^^ There can bo no doubt that 
its extension has been brought about by Malay-speaking Mus- 
lims, whose nisan is a grave mark of a form introduced into 
Indonesia from Arabia or Persia. 

A Malay form of the word nisan is so familiar to all whom 
the Malay version of the Bible was designed to reach, that it 
was used by Klinkert in his translation of the Scriptures. 
Thus, in Genesis 35, 20, *^And Jacob set a pillar upon her 
grave: that is the pillar of Ilachers grave unto this day,^^ 
pillar is rendered as nisjan. The Bible in Toba Batak (Jo- 
hannsen^s version *®), however, does not use nisan for the reason 
that it would have been unintelligible to the pagan Batak of 
the highlands, whose contact with Islam has been slight. 

C. Snouok Hurgronje, Het Gnjoland m zijne bewonera (Batavia, 1903), 
p. 313. 

w M. Mosekowski, Die Vdlkerachc^t&n von OeU und Zentrolaunuiira, 
ZeU^cht. /. Eikrujlogie, 40: 034-655. 1908. 

Kudm *Lkoodoett, ija^^Uoe eegala Kiiab Wasiat Yang Lama dan Waaiai 
Yang Beharoe, termlin kapada behaaa Melajoe, Amsterdam, 1909. 

••Podon na RMf hinabatakon ni P. Johanmen. Elberfeld, 1894. 
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Neither is it included in Warneck’s Toba Dictionary,** 
excerpt in the) form nmljaUf doubtless borrowed from 
Mandailing, and misapplied to the gaU-^galej a puppet with 
movable limbs which plays an important r 61 e in the 
pa^sn funeral ceremonies. Among the pagan Batak the 
word appears to liave teen anciently adopted only in Asahan 
and I'anah Djawa, in the form anisan, and among the southern 
Batak of the Bila and Pane basins in the form nesan. In the 
latter ease the nesan is merely a cubical stone, according to 
Neumann,*^ and not the conventional Muslim grave mark, thus 
atlordiug an example of the adoption of a foreign word without 
the thing to which it applies. The Cajo people, neighbors of 
tlie Karo Batak, hav(^ long since been converted to Islam, and 
they use their form of the word nisan, indjon-y for the lUcinus 
plants (glonh) or dead gloeni branches placed at the head and 
foot of a new grave as temporary substitutes for gravestones.*** 
In such cases it seems almost as if the word were felt to have 
its primitive Arabic significatjce, sign or token, rather than to 
apply only to the conventional Islamic grave mark. 

In Turkey the headstone of a man’s grave is a cylinder or 
straight-sidtnl prismatic; pillar surniounbul by a round object, 
whereas that of a woman is an upright flat tablet ornamented 
with plant motives of some sort. Van Lennep*® described the 
Turkish graves as marked by “one, and often two, upright 
stones. . . . The larger, upright stone, set up at the head of the 
grave, is surmounted by an imitation of the headdress worn by 
the dead, and contains the inscription. Many of the extensive 
cemeteries at Constantinople contain an extremely varied and 
highly curious museum of the headdi'esses worn by the Turks 
ever since the conquest, i.o., for the last four hundred years; 
and in the interior of the Peninsula, particularly at Broosa, 
the first seat of the Turkish empire, specimens are found of a 

”J. Warnccik, T()babai{tkHch--Deut8ckeH Wdrlerburh. Batavia, HK)6. 

ii. Neumann, 11 et Pane’- en Bikhslrootugebied. Derde a/deding, 
derde tH>eky p. 501. 

**(>. A. *1. Haaeu, Gnjosch’-Nederlandach Woordenboek. Batavia, 1907, 

Henry J. Vati Ijcmnep, Travels tn Little'^knoum Parts of A«ia Minor ^ 
(London, ^1870), p. m 
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still higher antiquity. This custom does not appear to have 
prevailed among the Saracens, but seems to be confined to the 
Osman ly race. . . . The graves of the women are marked by an 
upright slab, pointed at the top, often carved and gilded; the 
smaller stone at the foot usually bears the carving of a cypress 
tr<^e, which is the 'rurkish emblem of a graceful woman. The 
custom of planting a cypress tree at the head of each grave is 
certainly beautiful, but the Christians are not allowed the 
privilege.’^ 

A series of beautiful plates of dated Muslim gravestones 
at Pergamon has been pub)ishe<l by Van Berchern/^ Those of 
which the inscription indicates tlu‘ sex of the deceas4*d show 
dates ranging from 1482 to 1830. During this long period 
Turkish graves were marked by both headstones and footstones. 
The latter are, for both men and women's graves, flat slabs, 
with the apex generally narrowed in the form of the pointed 
Muslim arch, with the inscription on tlie front and often with a 
bas-relief on the back of a hanging lamp lj>etween two candles. 
The headstone of the woman’s grave is of the same forin as the 
footstone, bearing, in addition to an inscription, a mosque, 
minaret, and cypress trc'c, in bas-relief, or designs made up of 
loaves and flowers. The headstone of a man's grave is generally 
a straight-sided pillar, but may be a flat tablet. In either case, 
however, the top is a ropre'sentation of the turban, which never 
occurs on the woman’s grave. Of course the graves figured by 
Van Berchem, chosen because of their legible, dated inscrip- 
tions, are those of wealthy jx^rsons, and are therefore elaborabi 
ones. The graves of the rank and file in a Turkish city are 
shown in several plates of a recent portfolio of views 
of Smyrna.^** These show the essential difference between grave 
marks of the two sexes to be that a man's is an upright (ryliudri- 
cal post with a round object at the top, in the case of the 
graves of the poor not recognizable as the repjxjsentation of a 

Max Van Herchem, Die Muslimuchen ImchrifUn von Perganum^ 
AhhimdL prettsa, Akctd. Phil’^iat. KlaitaCf 1911: Abh. VII, pp. 23, 

PL XII. 

E. Bokaonas, Pictures of Greece, — Sm^na. Oenova, 1919. 



26 Harley Harris Bartlett 

headdress, whereas a woman^s is a flat slab or board pointed 
at the top, 

Muslim grave monuments in India appear to be of various 
types. In the vicinity of Delhi, at least, the usual types are 
described by an inquiring observer as follows: ‘*The monuments 
of men are recognizable by a segment of a cylinder called a 
gmlanuidUi ^pen-box/ raised on the flat upper surface, and those 
of women by a flat surface in shape like the wooden boards 
upon which children writc/^ 

The literature docs not seem to contain very many refer- 
ences to Malayan graves. Skeat^ says, in his discussion of 
burial among the Malays of the Peninsula: **Oiic of the rela- 
tions then takes a piece of any hard wood, and rudely fashions 
with a knife a t(anporary grave-post (rdmn or nishan) which is 
round in the case of a man and flattened in the case of a woman; 
one of these grave-posts is placed exactly over the head (rantau 
kapala) and the other over the waist {rantau pinggang)f not at 
the f(?et as in the case of Europeans. ... I may add that in 
pre-M\ihammadan days certain artich'S are said to have been 
buried with the corpse, viz., 'Vras m-pVmfc, asamj garam^ [a 
pot of rice, acid fruits, salt] together with, in the case of a man, 
rough wooden models of the deceased weapons. . . . Tradi- 
tion says that originally onc^ grave-post (nisan) was used, and 
that the earlit^r form of a tomb was a circular mound with a 
single grave-post in the centH^r. It is said that such mounds 
were formerly used in Sungei Ujong, but I am unable to say if 
this is so. Sultan Zeinal ^Abidin of Johor is also described as 
having a tomb of this description at Kota Tinggi. ... To 
the knob of the grave-post is tied a strip of white cloth as a 
sign of rec(mt death. . , . The woman^s nisan, as has been 
explained, is distinguished by its shape. The temporary nisan 
may be replaced by a permanent one at any time after the 
funeral. . , . From observing a good many of these grave- 
posts in different localities, I should Ik? inclined to suppose that 

** J, D. Tmmlett, Mu^ulmans* 7’ow6«, Panjab Notes and Queries^ 1: 38. 
1884. 

^‘^W, W. 8keat, Malay Magic (Loudon, ItKX)), pp. 405-408. 
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the grave-post used for men had been evolved from a phallic 
emblem, whilst that used for women occasionally assumes a 
rude resemblance to a human l>eing.'’ 

In order to attest the general use of the nisan, as described 
by Skeat, among Malayan Muslims, it will suffice to cite a 
few distant localities where thi grave monuments are alike. 
Snouck Hurgronje has published photographs of graves in 
Atjeh, which satisfactorily cover the point for northernmost 
Sumatra. The writer of this article took photographs in Asahan, 
some of which are reproduced in Plates XXII and XXIII, which 
show the Malayan nisan much more clearly than any that have 
been published. The Malay cemetery at Singapore was also 
visited, and similar graves were seen and photographed there. 
Whitehead has published a sketch of a Sulu graveyard in 
Palawan, Ho says: “The graves arc raised about a foot from 
th() ground, the sides being built up with rough timber. The 
curious round, bottle-like head-pieces are made of wood and 
are *used for men only, and arc probably a modification of the 
Turkish turban head-stakes, — the head-pi(!ccs for the wornen^s 
graves being flat.” Finally, at Hong Kong, a cosmopolitan 
seaport, there have been tnany Malay and Javanese burials in 
the Muslim cemetery. The graves, for both men and women, 

C. finouok Hurgronje, The Achene^e. (Translated by A. W. S. O’Sulli- 
van.) Leyden, UK)6. The illustration of gnivey k in Vol. I, P- f'bc 
description (Vol. II, p. 431) is as follows: “The tombstones were given a 
different shape, according as they were intended for men or for women 
(nisan a^am and imng). Those for men, for instance, were prisms with 
four, six, or eight angles. Sometimes, too, th<*y narrowed to tlio ba.se, so 
that the lower surface was smaller than the upper, while the side surfaefts 
resembled wiveirsed trapezia. Foot-pieces and ornamental tops of various 
forms relieved the unwieldiness of their app©aranc?e, and the whole surface 
was cut in fine patterns of leaf work, the words of the confession of faith 
oometimes engraved on the stone. For women, the side surface's of the 
stones were made narrow, the back and front broad: as the Aclicnesc ex- 
press it, the stones are flat or thin. On both sides, where the crown joined 
the trunk, were widely projecting spiral ornaments suggesting ears, and 
called suhang (ear-rings) by the Achenesc. Sometimes the two stones were 
connected by a U>ng flat one which overspreads the whole surface of the 
tomb from head to foot. This is called kM. badan (body stone 

^*John Whitehead, Exploration of Mount Kina Halu, North Borneo 
(London, 1893), p. 317. 
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are quite like those in Asahan, and some of the more interesting 
ones are shown in Plates XXIV and XXV. It was possible to 
identify these graves as Malayan through the kindness of a 
Malay whom I met at the mosque, and who took me to the 
(Kmietery, and there introduced rne to an elderly Javan whose 
daughter had just recently bec^ buried. The Chinese Muslims 
use the same cemetery, but do not use the nisan. Their graves 
more closely resemble those of Christians. My Malay friend 
pointed out a unique stone near the wall in the old part of the 
cemetery which he said was a nisan, but that it had been 
moved from a field in the valley by the cemetery authorities 
and therefore no longer marked a grave. (Plate XXV, Fig. 2.) 

From the photographs and descriptions it wilP appear that 
the Muslim nisan of the Near East iliffers from that of the 
Malayan region only in slight dijtails, which have no obvious 
significance. Whereas in the western part of its area the male 
form is straight-sided below the round object at the apex, in 
the eastern part it is more often bottle- or urn-shaped, with 
various zonal flangcis and constrictions which seem to vary 
according to the fancy of the stone-cutter. In the West the 
flat, female form generally has the simple outline of a pointed 
arch, with the cypress or other plant motives in bas-relief. 
The only variation in Malaya is that there is a tendency to 
scallop the sides of the tablet to accommodate the outline to the 
plant design used. Throughout the entire rarjge of the Muslim 
nisan tliere is the same essential difference between the forms 
used on the graves of men and women, the one being either a 
straight or modified pillar, with a round object at the apex, 
the otlu'r a flat tablet with a pointed apex.^^ There is also this 
essential uniformity in the Muslim graves, that there are two 
grave-stones or i)oats. The flat, horizontal body stone may be 
used or not. 

On account of the dearth of easily accessible material re- 
garding Muslim grave marks, they have perhaps received here 
an amount of attention out of proportion to their bearing upon 
the problem of the Batak grave. It has been necessary, how- 

See Excursus II, p. 60 . 
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ever, in view of the Muslim source of the word anisan, to make 
it absolutely clear that although the word is probably of rela- 
tively recent introduction, the thing to which it applies is pre- 
Islamic. The differences between the Muslim and Batak grave- 
posts of the male form are seen to be significant after large series 
of them have been examined, although them is sometimes a 
superficial resemblance. The water-bottle at the apex is char- 
acteristic of the Batak post; the Muslim post, on the contrary, 
is terminated by an object which usually represents some sort 
of a headdress. Lotus ornamentation prevails on the Batak 
post, as an essential characteristic, but seldom occurs on the 
Muslim post, and then only through the meaningless whim of 
the carver. A cloth is tied over the apex of a new post on a 
Muslim grave, but not on a Batak grave. (The Batak have, 
however, the possibly analogous custom of hanging a cloth 
on a line that is stretched diagonally across the grave.) The 
Muslim grave has two posts, placed over th(^ head and waist 
(or feet) respectively, whereas the Batak grave has only one 
post, at the center, or, in case the center of the grave is occu- 
pied by an effigy, it has four posts, at the corners. The last 
two differences apply to the graves of wonuux as well as men. 
It is on the entire dissimilarity of the female grave-posts, in 
every respect, that the best argument for the non-lslamic origin 
of the Batak anisan is based. Aside from the different apex, 
the female anisan of the Batak is essentially like the male form. 
The flat tablet of the Muslim woman^s gi’^ve, in outline a 
simple pointed arch or a modification determined by the plant 
motives of the ornamentation, does not resemble it at all. 

INDIC AKALOGIEB OF THiB BATAK GRAVE 

The writer believes that the Batak grave of Asahan and 
Tanah Djawa was introduced into Sumatra* Indie peoples 
whose culture was old enough, or at any rate primitive enough 
to retain the type of grave which various students have sup- 
posed to have evolved into the Hindu temple. Evidence from 
India itself is not abundant that such a structure ever existed, 
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but, meager ae it is, it takes on new significance in the light 
of the evidence afforded by the Batak grave. It is easy to 
understand that in India the early stages in such a develop- 
mental series as that from grave to temple may well be lost, 
since early Indie architecture utilized wood in construction, 
instead of stone, which is now always used, and since earth 
burial has been largely supplanted by cremation and the com- 
mitment of ashes to sacred streams. Only among the primitive 
tribes of India, whose customs are still uncontaminated by 
Hhjiduism, or among peoples at the very outskirts of Hindu 
influence, as for example the Batak, would one expect to find 
preserved the early stages of the evolutionary sequence. 

There is excellent evidence that cremation has become es- 
tablished in liulia in relatively recent times, — since the last 
Aryan invasion. On this point Crooke^^ says: “Excavation 
shows that in South India at least, inhumation was the prac- 
tice of the earliest races. ... In early Aryan times both in- 
humation and cremation prevailed. . , . Bcjfore the separa- 
tion it seems probable that the Aryans exposed their dead. 
Later on, under Brahman influence, it became the rule to cre- 
mate the corpse and bury the ashes in or near the spot occupied 
by the pyre. This, again, was modified into the present custom 
of cremating the corpse and consigning the ashes to a sacred 
stream. . . . When the Hindus abandoned the custom of earth 
burial, they still retained traces of the more primitive method. 
They proscrihed burial for the bodies of |)ersons dying in a 
state of taboo, like ascetics, lepers, women dying in child-birth, 
and young children. These last arc in North India very gener- 
ally buried under the threshold, possibly with the hope that 
they may be reincai^nated in the family. So the primitive rite 
of providing a funeral fe^t, at which in its earliest form the 
corpse was consumed by the survivors by way of a sacrament, 
was modifitKl into the modern sraddha, at which food is pre- 
sented to the dead and the sainted ancestors of the family.^’ 
The prescription of earth burial for the classes mentioned by 
Crooke is found in the following passage from the Vishnu 
** Wm. Cr(K»ko, Thingn Indian (.London, 1906), pp. 127-128. 
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Purana: ^^When the doeeased is a child, or one who is abroad, 
or one who has been degraded, or a spiritual preceptor, the 
period of uncleanliness is but brief, and the ceremonies with 
fire and water are discretional” (Book III, chap, xiii).^’^ 

The persisting practice of burying children under the thresh- 
old has a parallel among the Batak, who bury the bodies of 
young children under the bouse. The Batak of Asahan do so. 
Von Brenner^** reported that the Karo Batak also did, giWng 
as the reason that it was to prevent the bodies from being 
used for medicinal preparations. The nmrga Sernbiring of the 
Karo Batak are supposed to be those, of all th(j Batak, whose 
Indie (possibly Dravidian) descent is clearest, and presumably 
most recent. They are likewise the only Batak who practice 
cremation, and among them the goeroeSf or priest-doctors, are 
not burned, but buried. Here is another striking parallel be- 
tween Batak and Indie usage, indicating the origin of the 
Batak customs. To be sure, the native explanation is that the 
goeroes are descended from Toba ancestors, whereas the rest of 
warga Sernbiring are not siipposed to be, but in such a case one 
suspects that an explanation has been made to fit customs of 
which the true origin has been forgotten. 

It would hardly be a fair argument to accept Crooke's ex- 
planation that earth burial for certain classes is a persist- 
ance of primitive usage, without calling attention to the fact 
that Hindu ritualists adduce other reasons. According to a 
quotation from the Madras Mailj ''the sacred sivami^s of the 
famous temple of Udipi, in the South Kanara District, are not 
burned but buried, in the sitting posture of a Brahman per- 
forming puja.” An apparently competent commentator offered 
the following explanation: “It is well known that there are 

*** H, H. Wilson (trans. and ed.), Vuhnu Purana (London, 18tU), VoL 
m, p. 152. 

Joachim Freiherr von Brenner, lie^uch bet dnt Kannibalen Sumaira$ 
{WUrzburgi 1894), p. 235: '^Nur Kinder, die nwjh keitie iJfihne haben, 
werden unter dem Haiwc begraben, damit ihre Leiche nieht z\x Arzneibo- 
reitungen gestohlen werde.” 

H. Kcm, DravidiBche volksnamen op Sunmiraf in hi« Vernpreitlc Ge* 
Bchri/ten, Vol. Ill, pp, 67-72 (Leiden, 1915). 
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four orders in the twice-born castes. . , . The Sannyasins are 
called Swamisj i,e., lords. . . . After death their bodies are 
buried. . . . I)ecau8e the Sannyasins are forbidden to touch 
the fire. ... At the time of his admission into the fourth 
order, the twice-born man performs the viraja homa C(!remony, 
by which ho gives up his right to partake in, or perform, any 
ceremony connected with the three lower orders. Now a <!hild 
of the twice-born is, according to law, initiated and admitted 
into its paternal caste after teething, and thenceforward (^omes 
under the control of the sacred domestic fire: so if an infant 


die before teething it is burkui and not cremated. After initia- 
tion, all the throe lower orders must perform their religious 
duties and ceremonies in or under the auspices of the domestic 
fire {grihyagni) and they are cremated as being under that fire. 
But a Sannyasin, after the tnraja homay gives up his connection 
alike with the three orders, the domestic fire, and the world. 
Here are a few of the precepts to be followed by the Sannyasin, 
as stated in the laws of Manu, C'hap. VI: * Departing from his 
house, taking with him pure implements (i.e., his waterpot and 
staff), kci^ping silence, unallured by desire of the objects near 
him, let him enter into the fourth order. . . . him have 
no culinary fire, nor domicile. ... An earthen waterpot, the 
roots of large trees (i.e., the shade of trees as his only shelter), 
coarse vesture, total solitude, equanimity towards all crcjatures, 
these are the characteristics of a Brahman set free.'^^^^ 


The most logical explanation of the proscription of earth 
burial for priests would mnn to be that the extension of the 
Brahmanical system among the South Indian population was 
attained hy making concessions to the priests of the old tribes, 
who took over the new religion, but retained for themselves 
old usages, which later became enveloped in puranic lore. This 
explanation, of course, denies the Aryan descent, or the ex- 
clusive Aryan descent, of the South Indian Brahmans, but 
nothing is more generally accepted in Indian anthropology than 
tlmt the Brahmans are largcdy Dravidian in blood in Dravidian 


R. D. M — , Madreus SwamiSj Indian Notes and (fuerieSy 4 : 159-^160. 
1887. 
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districts, dijEferiug little, if at all, from the bulk of the popula- 
tion/** The Hindu religious system took over as much, prob- 
ably, from the aboriginal tribes as it did from the Vedic system. 
It is necessary to mention only a few points to make this 
clear, “ the adoption of phallic worship, mentioned with ab- 
horrence in the Vedas; the whole Siva cult, taken from the 
Dravidians; the veneration of idols; and, finally, the use of 
temples. Architecture in early India was a Dravidian and not 
an Aryan art. It is difficult to believe that Hinduism could have 
amalgamated as thoroughly as it did with aboriginal religion 
without taking over the aboriginal priesthood. On the fringe 
of Aryan infiltration, where the Aryan blood was already greatly 
dihited by mixture with the Dravidians, Brahmanical sanction 
would granted for old practices which the aboriginal priest- 
hood clung to tenaciously. We may believe earth burial to 
have been such a practice. 

If the supposition is true, that burial was the (iarJy Dravid- 
ian method of disposing of the dead, we should expect it to 
persist among aboriginal tribes not yet won over to Hinduism. 
Crooke states that many of the jungle tribes retain the custom, 
although others practice cremation. It will be impossible to 
review the burial (siistoms of the Dravidian tribes in vxkmaOf but 
one tribe must be particularly mentioned because of the light 
that it tiirows upon the hypothesis proposed in the last j>ara- 
graph. The aborigirml priests of the Coorgs, although not 
recognized as equal in standing to the true Brahmans, have 
at some period lieen invested with the Brahmanical cord. 
“Burying the dead i.s customary among the Coorgs. Ordinary 
people are buried on the village burial ground, and children in 
some reserved place near the house. Men of importance have 
a tomb biiilt over their graves with a masonry bull, the einblora 
of Siva, surmounting it. , . . The Coorg Rajahs are buried in 
a sitting postun; and surrounded with a mixture of salt, sacred 
ashes, and sulphur. The late Assistant Commissioner, Rai 
Bahadur Ch. Soobiah, was the first Coorg, who, two years ago 

Hunter, Orwtfa, I, pp. 241-265, has a careful and well considered dis- 
cussion of the ethnic complexity of the Brahman caste. 
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1885 was buried in a coffin. . . . The Amma Coorgs form 
a small and exclusive sect who are said to represent the in- 
digenous priesthood. ^‘It may be conjectured that the Brah- 
mans, coming in contact with the rude Coorg mountaineers, and 
seeing in the dominant race a promising field to further their 
own interests, imposed upon them their own puranic supersti- 
tion and jHH)pled the high mountains with celebrated rishis or 
hermits, tihief among them Agastia Muni, and brought the 
source of the Kaveri in ndationship with the principal Brah- 
rnanical deities, Siva and Parvati, and to give divine authority 
to their proceedings they foisted upon the Coorgs the Kaveri 
Purana, a feat which may have overawed a rude and supersti- 
tious race, but which by modern criticism is discovered as a 
fraudulent imposition of rijcent date. To conciliate and win 
over the indigenous bhuta pujaris [demon priests] they were 
admitted as a sort of inferior priests of Kaveri Amma [Mother 
Kaveri], hence their name, Amma Kodagas. In the course of 
time disputes must hav(i aris(»n Ixjtween them and the more 
crafty and learned Brahmanical priests whose interests neces- 
sitated a monopoly, and, as legend has it, the former fell under 
KaveiPs cum*, and decreased, whilst the Coorgs who sided with 
Agastia Muni were promised increased prosperity. But how- 
ever obscure the history of the Amma Coorgs may be, the fact 
is that from time immemorial they perform no priestly func- 
tions whatever, and being unlettered and ignorant they exer- 
cise no spiritual influence upon the rest of the Coorgs, from 
whom they are only distinguished by weaiing the Brahmanical 
cord and abstaining from animal food and fermented liquor/^*® 

If it be granted thart the evidence is good that earth burial 
was widely prevalent in aboriginal India, it may next bo asked . 
if there persists in India itself any vestige of such a structure 
as the Batak grave-post, which we have assumed to have been 
introduced from India into Sumatra. 

When it is borne in mind that the Batak grave is a shrine 
to ancestral spirits, the following account of an analogous 

G. Richter, Ethruigraphical Compendium on the Ciiolea and Tribaa Found 
in the Province of Coorg (Bangalore, X887), pp. 21, 39. 
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structure among the Santals seems significant, Outside his 
house [that of the manjhif village headjnanJ is the manjhi than, 
where the spirits of liis ancestoi*s reside and wliere all the im- 
portant meetings of the village are held. It consists of a raised 
mound of eaith and mud, about two feet high and eight feet 
square, covered by a ragged thatched roof on wooden pillars. 
The floor is kept carefully swept, like all the courtyards in the 
village, and in the center stands a small block of wood daubed 
with red. Attached to the central pillar is an earthen vessel 
containing water for the spirits to drink.^’*^ Aside from the 
fact that the Santals now burn the dead, and that the rmrijhi 
than is therefore probably a receptacle only for the ashes of the 
deceased, the similarity to the Batak grave of the square, 
raised structure, with its central post, is very great. In this 
resi>ect, that the water-vessel is a real one, and not a carved 
representation, the Santal structure is a more primitive one 
than the Batak. It has already been mentiemed that to the 
Batak the water-bottle seems the most essential thing to offer 
to the spirit. The 8antals say: “In the next world it is very 
difficult to get water to drink. There are frogs who stand 
on guard, and drive away any who come to the water to 
drink; and so when Santals die we send drinking vessels with 
them so that they may Ixi able to run quickly to the water and 
fill the vessels and get away before they are stopped.’^®* 

Those familiar with Siva worship will perhaps not be willing 
to admit anything more than an accidental similarity between 
the Santal ancestral altar and the Batak grave. It must be 
admitted that the red-smeared block of wood reminds one of 
linga worship, and that in the linga pvja a vessel is often sus- 
pended so that water trickles from it over the linga. The 
Santals, however, like the other Kolarian tribes, are imperfectly 
or not at all Hinduised. Their supreme deity is the same as that 
of the Mundas, Sing Bonga, the l>eneficent sun god, who is in- 
voked only in serious general calamities, whelieas the village 

F. B. Bradloy-Birt, Chota Nagporet a Litile-known Province of the 
pifo (Ed. 2. Ix)n4on, 1910), p. US, and Plate opposite. 

** C. H. Bompas, Folklore of the Santal Parganae (London, 1909), p. 410. 
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gods and the household gods, or ancestral spirits, have to be 
worshipped on all sorts of oecasions.^ Siva worship is popular 
among the Hinduized aboriginal tribes of Chota Nagpur, but 
the native explanation that the wat(^r-jar is to provide the 
ancestral spirits with water points to greater antiquity for the 
custom of erecting a post with a water-jar on it than the 
relatively recent spread of Hinduism among these people. 
It gives us an idea, in fact, of how the worship of the fonnless 
Unyas of vSouth India may have been derived originally from 
offering water at the grave-posts of ancestors, and also of how 
easily linga puja might be introduced and spr'ead among a 
people whose sacred places needed no modification to bo in- 
terpreUni as Siva shrines. 

A considerable body of evidence is already at hand with 
regard to the evolution of the grave into the Siva temple, and 
this evidence, accumulated by Simpson and Sinclair,^ 
will now be reviewed. 

According to Simpson, the Hindu temple is a cell, square 
in plan, wdth a door on one side. It is surmounted in early 
examples with a sifc/iara, resembling more a tower than a spire, 
fo\ir-sided, with very little curve b<dow but strongly curved 
above. The outline is what would be produtied if the primi- 
tive dkhara had been constructed by bc;nding to a point four 
tapering bamboo poles. The theory, of course, is that early 
construction, of wood and bamboo, was later imitated in 
masonry, without at first modifying the forms. Crowning the 
sikhara is a member called the awatofca, which is circular in 
plan, and may be likened to a cushion or a compressed melon. 
On top of tlic amalaka is a kalasa, or water-jar, as a pinnacle. 

With regard to the development of the temple from a grave, 
Simpson gives the following evidence. In Jelalabad (Afghan- 

“ Sarat Cliandra Roy, The Mundas and their Country, with an Introduction 
by E. A. Gait, Calcutta, 1912. 

**Wm. Simpson, Sonhe SuggesHone of Origin ia Indian Architecture, 
Joum. Roy. AMic Soc., N. S„ 20: 47^71. 1888. 

“W. F, Sinclair, Architecture in India, Journ. Roy. Asiatic 8oc., N. S., 
20: 272-276. 1888. 

^ Wm. Simpson, Origin of Indian Architecture, Joum, Roy, Asiatic Sac., 
N. S.. 20: 646-647. 1888. 
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istan) he knew of a rude Hindu temple with a «ifcAara, the 
tomb of a guruy whose ashes were in it. This isolated instance 
could not be used as the basis of a theory, but it reminded him 
of the tombs of Jogis on the ridge of Delhi, — little round heaps 
of plastered mud, two or three feet in diameter, similar to those 
described by Rajcndra Lala Mitra in his work on Buddha Gaya, 
At the latter locality there is a Hindu monastery with a ceme- 
tery attached, where about two hundred of the monks are 
buried. The bodies are buried in a sitting position, and, in 
the case of mere neophytes, a small circular mound of solid 
brickwork, from three to four feet high, is all that is deemed 
necessary for a grave mark. 

For men of greater consequence a temple is held essential, 
and in it, immediately over the corpse, a lingam is invariably 
consecrated. For rnahants the temple is large and elaborately 
ornamented. It would seem that even for neophytes a lingam 
was held essential. On the way from Gaya to Buddha Gaya 
there are several monasteries of Hindu sannyasisy and every- 
where the graves arc alike. In all of these burial structures 
the temple, if there is one, is identical with the Siva temple. 
Simpson quotes Rivett-Carnac to show that the burial of monks 
and the erection of a Mahadeo or lingam over their graves is not 
confined to the district about Buddha Gaya. Rivett-Carnac 
describes a burial ground attached to a temple in Kumaou, 
in the Himalayas, where the graves were Mahadeo shrines. 
'‘The priest in charge of the temple held that most of the 
shrines were very old, and accounted for their large number 
by saying that the yard was the burial place of men of great 
sanctity, some of whom had been brought from great distances 
for interment there, and that Mahadeos of an elaborate or poor 
class were placed over the tombs according to the means of the 
deceased's friends." 

Thus far the Hindu graves, when simple, Have l)eeu round, 
and therefore not strictly analogous to the Batak grave. Simp- 
son gives a further example, however, where the parallelism is 
satisfactory, in the graves of the Jangams, a sect found among 
the Canarese, the Telugus, and the Tamils. Regarding this 
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sect, he quotes Newbold as follows: “The tombs of the lingar 
vants of rank are generally massive quadrangular structures, 
raised on terraces built of stone, and simply but handsomely 
carved. The interior consists generally of a square chamber, 
beneath which is a vault containing the real tomb, which is 
also usually square. Over the head of the corpse is sometimes 
placed a phallus, often ornamented daily with sweet flowers/' 
The transformation of a grave into a Siva temple in the case 
of the Jangam sect is particularly important to our theory, be^ 
cause it is a Dravidian sect retaining the primitive custom of 
earth burial for the whole body, not merely for the bones after 
cremation, and because the worship of Siva is very generally 
recognized as of Dravidian and not of Aryan origin. 

The transition from a round to a square grave caused Simp- 
son some little difficulty in accounting for the evolution of the 
temple, but he concluded, with reason, it would seem, that 
India with its many races and forms of religion would have had 
many forms of burial. He called attention to a curious pas- 
sage in the Satapatha Brahmana (quotc^d in Muir's Sanskrit 
TextSf II, p. 486) which bears upon the subject. It is as fol- 
lows: “Four-cornered. The Gods and Asuras, both the off- 
spring of Prajapati, contended in the regions [conceived, ap- 
parently, as squarci, or angular]. They, being regionless, were 
overcome. Hence, the people who are divine construct their 
graves four-cornered, whilst the Eastern people, who are akin 
to the Asuras, construct them round. For the Gods drove the 
Asuras from the Regions/' 

Here is obviously an attempt to explain by Hindu mythol- 
ogy customs falling quite outside of the scope of the Hindu 
system, and there is therefore no reason to conclude, with Simp- 
son, that the primitive round grave was Turanian, and gave 
rise to the stupa, whereas the primitive Aryan grave, shown by 
Rajendra Lala Mitra,®^ on evidence from the Vedas to have 
been a mere tumulus, evolved into the square grave and then 
into the temple. There is no reason why both types of grave 

Kajendra Lala Mitra, Funeral Ceremonies of the Ancient Hindus^ 
Jovxn. AsiaL 8oc. Bengal^ 39: 241 ff. 
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should not have developed independently, and side by side, 
among both Aryans and non-Aryans, As wiU be shown pres- 
ently, the typical stupa has a square base, and is not merely a 
tumulus, and it therefore ceases to be of great moment to the 
present argument to decide what race first used cither type of 
grave, since? both were eventually used by the Hindus. One 
would expect the type of grave to depend upon the environ- 
ment, — the tumulus, heaped up over a . body laid upon the 
ground, to be prefen*ed in stony or swampy districts, and the 
square type, with an actual excavation, elsewhere. 

Sincilair added many observations to those of Simpson, 
bearing upon the close connection of Hindu temples with tombs, 
and showing that over a great part of Western India, through 
the Deccan and Konkan, when an ascetic of unusual sanctity 
is buried, instead of his being burnt, a small monument is raised 
over his grave. This monument generally takes the form of a 
model temple shrine, containing, if the deceased w^as a Saiva, 
a and in other cases, more rarely, other sacred emblems. 

Throughout the same region there are ancient monolithic se- 
pulchral monuments of small size, generally from two and *a 
half to four feet high, on which are sculptures representing the 
death of the deceast^d, his judgment before Yama, and his final 
appearance in heav(‘n, where he worships the lingamj or other* 
wisi% according to his creed on earth. 

Vt;ry commonly these monoliths are in themselves temple 
models, usually of D^avidian form. Although significant in 
showing tlie close connection between temples and tombs, they 
might possibly appear to mark a retrogressive step in evolu- 
tion, being more effigies of the temple which had already de- 
veloi)ed from the primitive grave shrine. Such a possibility 
is clearly indicated by the fact that some of the monoliths 
merely represent a section of a temple. As a result of his ol)- 
servations, Sinclair was *‘not prepared to <ii*aw any positive 
deduction as to whether the tomb sprang from the temple, or 
the temple from the tomb; though, looking at the almost uni- 
versal ancestor worsliip, in one form or another, the latter ap* 
pears the more likely hypothesis.^’ 
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As an alternative to the hypothesis of retrograde evolution, 
it may be suggested that nothing would be more likely than 
that the primitive grave shrine would persist through the period 
of the developnaent of the temple, but that it would be gradually 
modified to imitate the higher form, thus passing through a 
series of evolutionary stages explainable only on a basis of the 
simultaneous existence of the temple itself. 

Sinclair called attention to the occasional erection of a 
Siva temple at the site of a cremation, and therefore not over 
the body of an ascetic, * but of a layman. In a subsequent 
paper, Simpson^ was able to cite, on the authority of A. K. 
Forbes,*® similar cases from Guzerat. “He who fires the pile 
collects seven pieces of bone, and enclosing them in a mould 
commits them to the earth in the place on which the head of 
the corpse rested. Over the spot the poor raise a simple mound, 
and place thereon a water vessel and a cake of bread, but 
wealthy persons erect upon the site of the funeral pile a temple, 
which is consecrated to Maha Dev (Siva).” 

One of Simpson's conclusions, with which we may certainly 
agree, is that the water vessel mentioned by Forbes “evidently 
belongs to the primitive fonns of burial, and the proper under- 
standing of it would in all probability give us the solution of 
the kalam which surmounts the sikhara. The funereal customs 
point to the conclusion that it is a water vessel." In all the 
literature bearing upon the disposal of the dead in India, 
whether among the aboriginal tribes or the Hindus, and whether 
by cremation or otherwise, no fact stands out more prominently 
than that a water vessel has an importatit part in the cere- 
, monies. Enough examples have been or will be mentioned 
incidentally in this paper to make the point clear without de- 
voting a special section to it. It has already been stated that 
the custom of placing a water-jar upon the grave spread into 
Indonesia from India, and in continental Asia the custom is by 
no means confined to India.*® 

** Alex. K. Forbes, Ran Mahf (Loudon, 1^78, new ed.), Vol. II, p, 306. 

Wm. Simpson, The Kalasa, or Water Paif w connection with, Burial 
RUtSy Joum. Roy, Aeiaiic Boc,, N. S., 21: 689-^90. 1889. 
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In order to complete the analogy of the Batak grave with 
the Hindu temple, it will now be necessary to introduce several 
quotations which not only show the prevalence of the kalasa 
and amalaka in temple design, but also bear upon the lotus 
ornamentation, with regard to which nothing as yet has teen 
said. HavelP" says: “What the mihrab (pointed arch) was 
to the Musselman, the lotus was to the Buddhist and Hindu. 
. . . The belbshaped fruit was the mystic hiranya^garhha, the 
womb of the universe, holding the germs of worlds innumerable, 
still unborn. The lotus was the scat and footstool of the gods, 
the symbol of the material universe, and of the heavenly spheres 
above it. It was the symbol for all Hinduism, as the rnihrab 
was for all Islam. . . . Closely connected with the symbolism 
of the lotus was that of the water pot, the kalasha or kumbhu, 
which held the creative? element, or the nectar of immortality 
churned by gods and demons from the cosanic ocean. These 
two pregnant symbols were employed in Indian architecture 
and art, both structurally and decoratively, in an infinite 
variety of ways, . . . Buddhist and Hindu domes, construc- 
tively derived from the bamboo also [i.e., just as the sikhara 
was originallj’^ of bamboo construction] were made to imitate 
the bell-shaped lotus fruit and sculptured with the petals of the 
flower. The combination of the lotus flower, the bell-shaped 
fruit, and the water pot, form the basis of the designs of most 
Hindu temple pillars, the prototypes of which were doubtless 
the carved wooden posts marking the sacrificial area, in the 
ancient Vedic rites, to which the victims were bound/^ 

These quotations aie given primarily for the sake of the 
statement they provide as to the lotus ornamentation. Needless 
to say, Havell^s theory that the Vedic sacrificial posts were the 
prototypes of the temple pillars is not easily rc^concilcd with 
the writer ^s belief that the temple evolved from the square 
Dravidian grave. Both ideas will have to be taken into con- 
sideration. 

With regard to the sikhara, Havell gives the following in- 

E. B. Havell, Indian AtchUecMir^i Us Psychology^ Slructure^ and History 
from the First Mtihammadan Invasion to the Present Day. London, 1913. 
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formation, derived from Ram Raz^B Essay on the Architecture 
of the Hindusy itself a summary of the Sanskrit technical writ- 
ings known as tlie Silpa-sastras : “The sikhara (main portion 
of the dome of a Dravidian temple viniana) is surmounted by 
the stupi or pinnacle, which has two principal members, the 
maha^padmay or great eight-]>etalled lotus, joined to the sikhara 
by a moulding called the palticct; and the ktmhha or kalashay 
the symbolic water-pot. . . . The divisions between the fHjtals 
[of the maha-padnia2 marked the four cardinal and intermediate 
points.’^ 

Bearing in mind that the author we are quoting expresses 
himself somewhat mystically, as an interpreter of Hinduism is 
privileged to do, we may borrow a few more sentences which 
deal with the anialaka, the last feature of temple ornamenta- 
tion or symbolisni tliat need concern us, ^^The cap at the 
crown of the dome — decorated by the maha^padmay the mystic 
eight-petalled lotus, or by the ainalaka — resembled the nave 
of a wheel, the moat sacred of all symbols, as denoting the 
central force of the universe, the Cause of all existence. Hence 
the prominence which was given to this memter by all Indian 
craftsmen, and the veneration with which the atnalaka was re- 
garded. The water pot or kalashay containing a lotus bud, placed 
above the maha-padma or the amalaka as a finial was a most 
appropriate symbol of the creative element and of life itself/^ 

Tlie analogies of the Batak grave with the Hindu temple 
will bo so obvious to the reader as to require hardly more than 
a summary. The water-jar, tabocy at the apex of the male 
anisan is of course the kalasa of the temple. The round object 
below the water-jar, called boewa galoegoer (the fruit of Oardnia 
airoviridiB)y corresponds to the amahka of the temple. There 
has been much discussion of what the amalaka really represente 
in India, and some authors, as Sinclair,®^ for instance, have 
seen in it nothing more than a representation of the annular 

W, F. Siuokir, The Kalaaa, or W<Uer Pol, in Indian ArchUecturey /o«m. 
Roy, Asiai. Soc., N. B., 21: 690-492. 18S9. ^^1 have been looking over the 
plates in FergUBMon*H Indian Architecture, to see what could be made out 
of them about the afnalaka ornament on temple spires. There is a pretty 
good sequence in respect of pillars. In the early caves an inverted beU- 
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pad which is woi*n on the head when carrying a round-bottomed 
water-jar. Simpson seemed inclined to accept Fergusson^s 
theory that it either was, or simulated, a relic casket. This 
theory carries the implication that the structi^e develojMid after 
the abandonment of earth burial for cremation, arul although 
it has a certain support, from analogy with the relic holder of 
the elemental stupa, it quite disregards the prevailing Hindu 
tradition that the atnalaka represents the fruit of the emblic 
myrobalan, Sinclair quotes Fergusson to the effect that “the 
fruit of Phyllanthm ernhlica is too insignificant a berry to be 
looked upon as the origin of an important architectural form. 
Moreover, when fresh, it has not the least resemblance to the 
amalaka of a temple, and though it is a little more like one in 
shape when dried, the comparison is still a strained one.” 
Other names for the amalaka are given by Rajendra Lala 
viz., ^'amra or arnrasilaf so-called from its resemblance 
to the emblic myrobalan. In the Agni Purana, and in the 
Manasara, it is named udumbara, and likened to the fruit of 
the Ficus glornerata” Tradition insists that the amalaka repre- 
sents a fruit, and there is no reason which seems sufficient to 

shaped water-pot is a common capital (Fergusson ‘^Persepolitan’^ capital) 
and one of very similar shape is still used in the cave region to cap tlie 

* kumbs ’ {atamhha) erected near many villages for festival purposes — 

* Maypoles' one might call them. Where anything has to be superimposed 
on a round-bottomed inverted pot, the annular pad is as necessary between 
them as it is under the pot when right side up. . . . This capital dies out 
as we get to the later caves, and is replaced by a pot right side up. . . . 
IJndtn: tliis there is always a circular member, which appears to mo to be 
the same pad in its right place. ... As we get on in the caves, and into 
the early structural teniples, the pad has in some oases a tendency to dis- 
appear, and at last wo have, on one side, vases capable of supporting 
themselves. ... On the other side, however, the pad supersedes the pot, 
and becomes the ^cushion' capital of Elephanta and its generation of 
caves. I think we have here a clear case of the influence of this annular 
pad upon temple designs, including pots. And as in the temple spires wo 
have undoubt^y the pot (which goes to this day by that very name 
‘fcoto'), the argument from analogy is very strong .that the thing next 
under the pot was originally in the spires (as it clearly was in the pillars) 
the same thing that is next to the pot on every Hindu woman’s head and 
in every Hindu hut of the India of today.” 

** Rajendra Lala Mitra, Indo-^Aryana, Vol. I, p. 67. (Quoted by Simpson, 
Jowm. Roy, Asiai. Soc., N. 8., 20 : 68. 1888.) 
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the writ/er of this article for doubting that it does. That some 
fruit called amalaka had ritualistic significance in ancient India 
is shown by the fact that it was one of the five fruits allowed 
by the Buddha^ ^ named by the Chinese pilgrim I-tsing.®* 
The writer is convinced that some fruit, represented by the 
architectural amalaka^ was important in primitive burial ritual, 
and is one of the elements of tlie carved grave-post which 
represents food. 

The Batak anisan of female form is surmounted by a bowl 
— or inverted bell-shaped object which may well be a water- 
vessel modified to represent the fruit of the lotus, the symbol 
of the hiranya-garbho. If so, we have in the male and female 
forms of the anisan the equivalents, possibly the prototypes, of 
the two types of early temple pillars, the female post correspond- 
ing to the so-called **Persepolitan” capital. 

It may seem to be an insuperable objection to i\m writer's 
theory of the archaic or primitive nature of the Batak anisan 
that it should bear the lotus symbolism as well as the easily 
explicable kalasa and urnalaka. The elaborate* lotus s3miboli8m 
seems to belong to a higher culture than the Hindu colonists 
brought to the East Coast of Sumatra. At any rate they left 
to their descendants no idea of its true meaning that was definite 
enough to persist. Again, it will be necessary to make use of 
a hypothesis suggested once before, that the grave with its 
anisan is not merely a degenerate temple, but rather represents 
a state in the progressive evolution of the grave which developed 
as a result of imitating the temple, during the time that the 
temple itself was in course of evolution from the same archaic 
grave type. This conception will be clearer, perhaps, if we sup- 
pose that the development of the temple was from the graves of 
wealthy and powerful chiefs and priests. During its evolution 
the primitive square grave, with its central post, would continue 
to be used by the general population. During the course of 

J, Takakuflu (Tr.), A Record of the Btiddhist Religion as Pradiced in 
India «rwi (he Malay Archipelago (a.d, 671-6d5), by I^si^ig, Oxford, 1806. 
(On p, 222, the editor points out that I-tsing's list of five fruits, as named 
in the Japanese edition of the Ekosatakarman, agrees perfectly with that 
given in the (Pali) Mahamgga VI, 6, 1.) 
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several centuries, perhaps, the poet would be modified to embody 
any new symbolism that might have l)een embodied in the 
temple. If, now, earth burial should l>e supplanted by crema- 
tion, and ancestor worship should have had superposed upon it 
the worship of the gods at the greater shrines, the primitive 
grave shrine would cease to have a function, and would dis- 
appear, whereas the superposed function of the temple would 
become the chief or only one, and would lead the form of the 
temple into new evolutionary paths. 

The Batak anisan doubtless went to Indonesia with the 
Hindu civilization which carried Brahmanism and Buddhism to 
Java, where some of the greatest monuments of Indie architec- 
ture in tlie world were erected. At the time of its introduction 
into the islands, therefore, the anisan was already a primitive 
survival in an advanced culture. It persisted because of the 
failure of Hinduism to take root or to maintain a connection 
with its source. The absorption of a few immigrants, who 
taught a few new customs that were passed along, accounts for 
the anisan. 

With regard to the origin of the Buddhist stupa, it is not 
impossible that the anisan may throw' some light. If the suppo- 
sition is true that the square grave, with its symbolic post, 
represented an offering of earth, food, fire, and water, we can 
readily sec how the stupa came to symbolize the elements of 
which the body, according to Buddhist doctrine, consists. 

Students of Buddhism and of Indie architecture are in essen- 
tial agreement that the stupa arose from some type of grave. 
The symbols of early Saiva architecture are so often the same 
as those of Buddhist monuments, that there has often boon 
dispute, among Hindu as well as Western authorities, as to 
whether particular edifices were Saiva or Buddhist. Finally, in 
their modern forms, both the Siva temple and the Buddhist 
stupa embody the conception of the five elements making up 
the material universe, into which the body is resolved at death. 
It is therefore reasonable to presume that*they may have evolved 
from the same archetype, which was most likely a square grave 
with a central post. 
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The stupa is known in various forms, differing somewhat 
from one another. Ontj form is the chaitya. Originally graves, 
stupas came to be erected to enshrine material relics of Buddha, 
It is evident from Buddhist writings that such structures were 
used l)efore the time of the historic Buddha. Buddha gave his 
disciples directions for his own funeral which show clearly 
that no new customs came suddenly into existence.** Hodgson** 
says that there was never anything exclusive of theism in the 
connection of tomb and temple, for chaityas were always 
dedicated to the Celestial Buddhas, not only in Nepal, but in 
the plains of India, as the chaityas of Sanchi, of Gaya, and of 
Bag, demonstrate. The Dhyani Buddhas api)ear in the oldest 
monuments of the continent and islands. Finally the Buddhists 
came to pay adoration to a mere image of the structure devoted 
to enshrining the relics of their saints. They worship the 
architectural model or form of the chaitya. 

Every Nepal chaityas according to Hodgson, is exclusively 
appropriated to five Dhyani Buddhas, the images of four of 
w^hom are placed at the base of the hemisphere facing the 
cardinal points. The fifth is conceived as formless, and repre- 
sented in the tumulus itself. To each of these five Celestial 
Buddhas is assigned one of the five elements of matter, which, 
according to the perfected Buddhist philosophy, are six in 
number, just as the Ckdestial Buddhas are six in number. The 
five elements symbolissed in the chaitya^ four of them in the 
images of their respective Buddhas, are air, fire, water, and 
earth. The fifth is akasUf ‘ether, ^ the intact and intangible. 
More primitive Indie conceptions of the elements are mentioned 
by various wxiters, and such a primitive conception I have found 

^ Kem quoU?s: '^Easuite Ananda demanda de quelle faqon les moines 
devraient traiter lecorpe du Tathagata. . . . *Ils traitcront,^ futla r^ponse, 
Me corps du Tathagata comme oelui d’un souverain du monde. . . A 
cette instruction, Ic Seigneur ajouta encore: quo quatre persounes avatent 
droit k un tumulus aprSs leur mort: un Tathagata parfait, un Fratyeka^ 
buddha; un Disciple du Tathagata; ct un souverain du monde.’’ — H. 
Kem, Histoire du Buddhiahie dam VInde (Paris, 1901), Vol. II, pp. 169 and 
229. 

** B. H. Hodgson, Eseaya on ike LanguageSt Literaiuret and Religim of 
Nepal and Tibet (London, 1874), p. 71. 
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in the Batak grave, which symbolized earth, fire, food, and 
water. Some such primitive conception as the latter must have 
preceded philosophical Buddhism. The symbolism of the stupa 
may be looked upon as having developed from the offerings 
to departed ancestors of the elements deemed nccessaiy for 
existence. 

A similar symbolism persists in the linga of the Siva temple. 
According to Natosa,**** " the several forms of the god Siva in 
these sacred shrines are (jonsidered to l)e the bodies or case- 
ments of the soul whose natural bases are the five elements, 
earth, water, fire, air, and ether.’* H. Krishna Sastri states 
that “ a form of Siva combining five bodiei» in one is known as 
Panchadehamurti. . . . The linga with five faces called Pan- 
chamukha-iinga . . . has the heads of four Siva images figured 
on its four sides.** The fifth “face** is the usual formless linga 
at the center. The same author states that a linga placed at the 
entrance to an old Siva temple at Ilaichur (Hyderabad) shows 
a combination of five lirlgas of the usual type, four at the sides 
and a fourth, a larger one, at the center. Although aside from 
the subject of this article, it is interesting to observe that such 
a linga might form a step in a series verifying HavelFs explana- 
tion of the relatively recent five-domed temples of India. 

In view of the analogies between stupa and lingay one need 
not be surprised to find that ancient Buddhist monuments in 
India have betm taken over by Hindus, and revered as lingas. 
Neither is it surprising, if the hypothesis is correct that Siva 
temple and stupa developed side by side, from the same proto- 
type, to find that in Nopal, which has been said to present in 
its architecture a picture of medieval India, the finial of the 
chaitya may be a kalashay or water-jar, as in the Siva temi)le, 
or that the chaitya should be surmounted by a linga itself. 
Hodgson says merely that it “terminates in a palm very like a 
lingarn*^^ The only figures of Nepalese chaityaa that I have seen 
are those in Wright's History,®® which are leather crude litho- 

S. M. Natesa, Hindu Feaats, Fasts t and Cerenmiies. 

H. Krishna Sastri, South-Indian Images of Gods and Goddesses, Madras, 

*• Daniel Wright, Hisioty of Nepal, Cambridge, 1877. 
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graphs after drawings, rather than photographs. They seem to 
show clearly enough, however, the kalmha. In one, a very 
elaborately ornamented finial, consisting of kalasha and lotus 
emblems, rests upon a column bearing four images upon its 
faces, resting in a lotus blossom. The latter is contained in a 
basin with a drainage gutter for water. In brief, it corresponds 
very closely in construction to a five-fold Knga, Hodgson makes 
out a very strong case for his l)elief that the apparent Brah- 
manical perve^rsions of Buddhism which appear in Nepal are 
nothing of the sort, but are inherent in Buddhism itself. 

There is a type of stupa, the so-called *Vlemental stupa,** 
in which the elements are represtmted by geometrical forms 
vertically arranged. To this type belong the chhorten of Tibet 
and Sikhiin and the soioha of Japan. The base, a solid 
rectangular block, represents earth; above it, water is repre- 
sented by a globe; fire, by a trianguloi* tongue; air, by a cres- 
cent; a cone at the top denotes ether. It would hardly be 
profitable to try to correlate the various parts with the grave. 
The interesting thing about the elemental stupa is that it has 
the same symbolism as the relic stupa of ancient India, but 
presents a vertical arrangement of symbols for the elements, as 
one would expect if it developed from a symbolic grave mound 
and post. 

It would be easy to be led into further speculation with 
regard to the possible lines of descent of architectural forms. 
Perhaps, however, too much has already been said, and the data 
regarding the Batak grave encumbered by what may be shown 
to be irrelevant matter. Even if someone should show this to 
be true, the present discussion would at least have don© the ser- 
vice of directing attention to the subject, 

UNI\TQR8ITy OF MICHIGAN 

L. A. Wadddl, Laitmisyn in Sikhim, in Gasttker of Sikkim (Calcutta, 
1874), pp, 241-391. 

jfanaea Troup, On the Japanese Sotoba, or Elemental Stupa, Jowm, 
Roy. Asiatic Soc., 1919: 657-573. 
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ExcTJEsus 1 (See page 10) 

In the Simeloongoen country northward Iward the Karo region 
the slave who danced with the toj^ng was accompanied by one who 
carried a peculiar apparatus intended to represent a hors(', koeda. On 
this account the funeral play was called ^ngkoedakot^i. (M. Joustra, 
Batakspiegel [Leiden, 1910], p. 169.) Then; is an interesting account 
of the funeral customs of Naga Sariboe, bordering on Karoland, from 
the pen of Hagen, one of the first white visitors. He found on the 
wall of the baicj assembly house of the men, where visitors are enter- 
tained, a short stick wrapped with thread, on the end of whirih was 
stuck the dried bead of a rhinoceros bird, and pieces of hide cut to 
represent the oars of a horse. This was a relic of the great play at the 
funeral of a former radja. On inquiry, the inank, topeng^ which went 
with it, was also produced. It had been kept as a valued possession in 
the house of the radja, since it was originally a present from a neigh- 
boring chief. It was neatly carved, and adorned with human hair. 
It was flecked with dried blood, which the Batak explained as the 
blood of animals slaughtered for the funeral feast, but winch Hagen 
was so suspicious as to think might have been the blood of the slaves 
who carried out the iopeng dance and were probably beheaded to ac- 
company the radja on the other side, lu contrast to the custom in 
Tanah Djawa, the same mask had been used for successive funerals of 
both men and women, being adorned with ear-rings at the fimepil of a 
woman. It can hardly be doubted that the dance with the horse mask 
represents a horse sacrifice of earlier times. In Asahan I observ’^ed 
no trace whatever of any custom indicating a former horse sacrifice. 
On the west side of Toba Lake, however, between the northern Pak- 
Pak Batak, who border on the Karos, and the Toba Batak who dwell 
around the southern end of the lake, are the Dairi Batak, among whom 
a not uncommon iy\ye of grave is marked by an almost life-size figure 
of a man on a horse. Van dor Tuuk (Bataksch^Nederduitsck IToorden- 
hoek [Amsterdam, 1861], Plate XXI, Fig. 3) has an illustration of 
such a grave, from the pen of Von Kosenberg. He notes that it is 
more common among the Dairi than among the Toba, and that the 
image is called hodO'^hoda bakkuwang. Von llo.senberg figures a similar 
grave at Ix)baug Tungkung, in the Dairi district, in his own book 
(H. von Rosenberg, Der Malayiache Archipel [l^eipzig, 1878], p, 61.) 
Kruijt {Hei animiante in den Indiacken Archipel [a* Gravenhage, 1906], 
p, 321) says that the Tobas were accustomed to kill the horses of a 
dead chief at his funeral, with the idea that they would accompany 
him to the spirit world for his future use. Among the most southern 
Batak group, the Mandailing, I have come across only one trace of 
the koed€hk<^da or hadchhoda. A Batak grave at Kota Nopan (not 
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far from MarBipongi) 'consisted of a rectangular mound, with a 
wooden image of a horse’s head at one end, and a part of a horse^s 
tail fastened to the other — the mound forming his body. At each of 
the four corners was an image of a nude man or woman. Over the 
whole was a rude roof supported on four posts, and around the whole 
was placed a row of sticks four feet high, and a ftK)t or two apart, 
bearing on their tops small flags of wliite cloth.’’ (Albert 8, Biok- 
more, Travels in the East Indian Archij)elago [New York, 1869], 
p. 417.) Everywhere there seem to be indications of horse sacrifice 
except in the region where the unisan is used. It is in the latter re- 
gion, likewise, that images on graves are cross-legged, seated figures, 
rather than squatting or standing or astride a horse. These correla- 
tions, if they prove to hold good, are probably significant. 

Hagen’s early account of burial customs at Naga Bariboe is of 
interest iti another connection, as giving evidence that in the northern 
part of the Sirncloengoen country the anisan was not used. At Naga 
Sariboe the cemetery f(»r common people was a sterile lalang hill in 
the vicinity of the village. Here the bodies werti simply buried; the 
ends of graves here and there were marked only by white flags. The 
bodies of radjas were buried at a distance from the common cemetery, 
and singly. After a time the bones were disinterred and preserved in 
more or less prettily caiwed little houses, constructed for the purpose. 
The ossuary of the last deceased radja of Naga Sariboe was located 
alxmt fifteen minutes’ walk from the village, at the place where market 
was held. During his visit at this kampong, Hagen had a chance to 
see such a house finished, and dedicated by a banquet on pigs. (B. 
Hagen, Rapport iiher cine ini December ISSS wUarmmmene tvissen* 
schajtlichc Reise an den Toba-^See, Tijdsch, Ind. Taal- Land- en Volken- 
kunde, 3l;328-3S2. 1886.) Joustra (Batakspiegelj pp. IfiM-lfiO) does 

not seem to be convinced that Hagen’s account is concerned exclu- 
sively with the Timoer (i.e., Sirncloengoen) Batak, since Naga Sariboe 
is in a district where Karo customs might \mxe. been exjwcted to creep 
in. The oHsuaries ai'C like those of the Karo country, and certainly 
do not extend into the southern Simeloengoen districts. 


Excunsus II (See page 28.) 

It IB far from the object of the present paper to delve into the 
problem of the primitive significance of the Muslim grave marks. 
Since Skeat’s surmise os to the possible phallic origin of the male form 
has been quoted, it is in order to remark that as far as the Malays 
are concemed, it has no phallic significance to them, and never did 
have, for its evolution into the preisent highly conventionalised object 
took place before the advent of Islam brought it to Malaya. Skeat’a 
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tentative suggeation as to the female nisan, that it sometimes assumes 
a rude resemblance to a human being, can only have been based upon 
observation of the nisan as modified by very ignorant Malays, or by 
pagans, Skeat and Blagden {Pagan Aaces, Vol. II, pp. I14-115) de- 
scribe and figure a nesan of a Jakun woman's grave in Johor as 
roughly like a human figure in outline, but of course the modern 
development of the niaan when borrowed by a pagan group has no 
bearing upon its early evolution. 

There is a highly unscientific and uncritical body of literature in 
which the view is held that the two forms of the nisan are Saiva em- 
blems, the linga and yoni, Forlong, especially, has maintained this 
view, which has some plausibility, but unfortunately his works show 
such an utter lack of scientific method that one instinctively doubts 
both his statementB of alleged fact and the conclusions he draws from 
them. (See J. G. It. Forlong, Riven of Lijc, or Sirwrces and StreamH 
of the Faiths of Mon^ London, 1883.) It seems to the writer that the 
male nisan probably developed from a simple post placed on the grave 
both to mark the place and to serve as an altar to the ancestral spirit. 
That it might have taken the form of a plmllus is not unlikely, l>ut 
the supposition demands proof. How unsafe it is to see phallic sym- 
bolism in every pillar erected by primitive or barbaric man, as For- 
long did, is illustrated by the stone pillars of Nias. (Of these there 
are excellent plates in E. E. W, Gs. Schroder, Nias^ ethnogra'phmhe^ 
geographische^ en historische aanieekming en SUuiien. Leiden, 1917.) 
These arc erect stones differing in only one respect from many rude 
monoliths that Forlong and his school have regarded as pliallic, namely, 
in that there is carved near the base of eat?h a phaJhis in exactly the 
position it occupies on other completely carved human images. It is 
therefore quite clear that the unshaped pillars stand for entire human 
figures, simplified to the utt^ermost degree that is coaisistent with the 
belief that an ithyphallic figure will put evil spirits to flight. That 
such a belief is a prevalent one in Indonesia might be shown by many 
citations, but a few must suffice. Joustra, Batakspiegel, p, 173, says 
that in Padang Lawas the rapofon, in which the coffin is borne to the 
grave, is carved with representations of human genitals, or of a pair 
in coUu, He says that Junghuhn long ago reported the same thing, 
and that it is an old Batak custom. The quotation from Bickmore 
on p, 60 has reference to the same usage. Von Rosenberg, Der Malay- 
iscke Archipel (Leipzig, 1878), p. 27, descril)ed the outer coffin of a radja 
in the vicinity of Pertibi as *^umgeben mit Holzfiguren, welche zum 
Teil in unzfichtiger Weise auf den Coitus anspicl^n, teiJweisc auch 
mehr oder weniger fabelhafte Thiere vorstellen." This particular case, 
from the Batak, is chosen in order to controvert in advance the sug- 
gestion that would otherwise surely be made by someone, that the 



52 


Harley Harris Bartlett 

Batak.auisan itself is merely a phallic emblem, with some Indie em- 
bellishments. The Batak, like other pagan Indonesians, would cer- 
tainly not disguise such an emblem, if t^y wished to use it at all. 
Since the female form of the Muslim nisan is nearly always orna- 
mented with plant motives, but the male form never is, in Turkey and 
the ■ nearer East generally, it seems not unreasonable to try out the 
hypothesis that it had its origin in the rejjresentation of a tree, wliich 
would probably be done more easily in bas-relief than in any other 
way. Among a people migrating from place to place over treeless 
plains or deserts, it is reasonable to suppose that a primitive custom 
of marking gra^^’es by a tree would have to give way to a substitute. 
Tliis suggestion of the origin of the female form of the nisan is made 
with no great conviction of its correctness, but it is certainly favored 
by the fact that, in the Near East, old graves of men have one stone 
like that on a woman's, indicating, perhaps, that the primitive grave 
of a man was marked by a tree and a sacrificial post, and that of a 
woman by a tree only. 



DESCRIPTION OF PLATES 


Platk I 

Fig, 1. Complete grave of man, in good condition, at Silo Maradja, 
Asahan. Note (a) the jawbone {om'ng^aanQ) of the wild hog, Kuepended 
from a string passing diagonally acroas the grave betw^een two poh^s, (6) 
the water gourd {lahoti) on the grave, (c) the plate {jdnggan)^ in this ease 
(exceptionally) a whole one, for olTerings of rice, etc. At the center of the 
mound (ianoinan or tano tmiiv) is the hearth {dapoer) whose four points, 
alternating with the corners of the mound, point to the four cardinal 
points. The hearth frame is supported at each <!orner by three notched 
sticks ipartoenggod) , The anisan at the center of the grave is dcKcribcd in 
the text (p. 4). 

Fig. 2. The anisan of the same grave as Fig. 1, on a larger scale. 

Platb II 

Fig. L Male anisan at Haboko, Asahan, tlio only one remaining 
in a cemetery found when the jungle was cleared for planting tea. The 
cemetery contained many graves, of several of which only the vertical 
palings of the mound remained. Note that the \>oewa gatoegoer (equivalent 
of the amalaka) is not separated from the water-bottle, and that the petals 
of the lotus are more than eight. I'he number varies, eight being more 
common thiin any other. Note also the subsidiary posts at the four corners 
of the mound. 

Fig. 2. Male anisan on the grave of a Batak radja, at Poeloo Mandi, 
Asahan. The boewa galoegoer is lacking. It was from this grave that the 
ornamental water-bottle pn the loft in Plate VII, Fig, 2, was obtained. 

Plate III 

Pig. I, Aberrent anisan (male form) at Poeloe Mandi, Asahan. The 
ornaments are in four’s instead of eight’s. The post had Ix^u stained 
originally with red ochre, lamp black, and lime. 

Fig. 2. A new grave of & man at house of Toean Taratak, near Boentoe 
Pane, Asahan. The anisan is very aberrent in shape, explained by the 
natives as due to the fact that no one skilled in such work was available 
to carve it. It is stained with red, black, and white. Note the man’s 
“worst cloth” {hain boeroek) hanging on the line {pakirean) over the grave, 
and the remains of his sleeping mat on the grave. The plate for offerings 
is broken, as custom requires. 


Plate IV 

Graves at Simpang Kawat, formerly Hesa Lama, Asahan. 

Pig. L A man’s grave in the foreground, showing the water-bottle and 
the equivalent ol the amalaka* The lotus petals are many more than eight. 
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In the background, the anisan of a woman’s grave, showing the absence of 
much of the ornamentation of the male anisan, and the bowl-shaped object 
at the apex. 

Fig. 2. One of the most interesting graves seen. (See p. 8). From 
the galvanixed roof of the shelter one may infer that the deceased must 
have been a chief of son)e consequence. The water-bottle is surmounted 
by a bird which is aurmined to have some connection with the djinoedjoeng 
or guardian spirit. This bird is doubtless comparable in significance to 
the one shown on the coffin in Plate XXI, Fig. 1. Wooden figures of a 
gun and a small straight human figure (probably a papar) were lying 
on the mound. Note the highly simplified woman’s onisan in the back- 
ground. 


Platk V 

Graves at Poeloe Kadja, Asahan. The grave of the locally famous 
Badja Marlampoe, who resisted Dutch occupation of Asahan, is in this 
group, but the anisan has decayed. The other graves are tliose of members 
of his family. 


Plate VI 

Fig. 1. The djirat or grave house over the grave of a former radja of 
Silo Maradja, Asahan. It is placed east and west, at right angles to the 
radja’ s house. The present radja, Ria Maradja (on the right) and his 
brother, Dji Maradja, are holding ceremonial spears, ornamented at the 
middle with long locks of hair, with points downward. 

Fig. 2, Grave of the wife of the radja whose grave is shown in Plate 
VIII. The anisan is of the usual form for a woman, except that it is 
surmounted by a miniature house, placed east and west. 


Plate VII 

Fig, 1. Nearer view (from the aide) of the djirat shown in Plate VI, 
Fig. 1. The radja is on the right, his brother at the left, with a little 
nephew. On the floor of the djirat on a level with their heads may be seen 
the five tuned drums, beaten at the funeral of the former radja, and, since 
they are used for no other purpose, left in the djirat. 

Fig. 2. Two incised clay water-bottles (fa6oc), the one on the left from 
the grave of a radja at Poeloe Mandi, the other from the grave of the radja 
of Silo Maradja, shown in Plate VIII. (Both localities are in Asahan.) 

Plate VIII 

The grave under the djirat shown in Plates VI and YIl. The image 
is of wood, wth mother-of-pearl eyes. The radja is shown with his opium 
pipe and spittoon. At the four corners of the grave were anisans of the 
usual male form. (In order to permit this photograph to be taken, Bia 
Maradja v^ kindly took out part of the floor of the djirat, The constricted 
quarters did not aQow ail the ankans to be shown.) 
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Plate IX 

Ancient stone grave images at the site of the former kampong Bandar 
Lama, near Bandar Poeloe, Asahan. 

PtATE X 

The same images as shown in Plate IX, from difft^rent aspects. Note 
the headdress of the woman, which i» different from that of the man. 
Both are extinct stylos, and probably represent the styles of Asahan before 
Malay or European influents had produced changes. 

Plate XI 

Two aspects of a stone grave image at Koeta Boerhoe, Asahan. In 
the right hand the radja holds his opium pipe; in front of him is his spitting 
bowl. The headdress is the same as that of the male image at Bandar 
Lama (Plates IX and X). That Uie grave images arc intended to be 
portraits is shown by the emaciated figure and prominent collar bones of 
this old opium smoker. 


Plate XII 

Two aspects of a stone image at Koeta Boerhoe, Asahan. 

Fig. 1. This aspect shows the spitting bowl and the hilt of the toef?tboek 
lada or dagger, the latter of a type still found in Asahan as an heirloom 
(poemka). It also sliows the bracelet on the right wrist. 

Fig. 2. This shows the water*bottle which the radja holds in his left 
hand. 


Plate XIII 

Ancient stone grave images at Koeta Boerhoe, Asahan. They seem to 
represent a family consisting of a radja and two children. Any accessories 
that may have been represented were covered by forest litter. 

PLAfE XIV 

House of the chief of Goenoeng Mdligas, Tanab Djawa. In the center 
foreground, at right angles to the house, is a djerat, or grave bouse, running 
east and west. Further to the right, near the front of the house, is the 
loMnQt or rice block, made of a horizontal log, where several women can 
stand on the platform at once and stamp their padi. 

Plate XV 

Co^n of the former chief of Koeboean, Tanali Djawa, kept in the 
house. Burial of the Simeloengoen radjas is deferred until the family can 
accumulate sufficient means for a great funeral festimV In this case it 
will not take place for several years, until a small son comes of age and 
sucoeeds to his fatb^^s position (the Oontroleur and other powers that be 
permitting!). The oofEn, hewn from a log and sealed with damar, has a 
top idkaped like the roof of a Batak house. At the center of the ridge is a 
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carvcul Htitik that servCH the spirit tis a ladder, to pass to and from bis 
coffin. (This feature is different in the Asahan coffin. Compare Plato XXI, 
Pig. 1.) In Tanah Djawa the lid of the coffin is not buried at the funeral, 
but< is loft on top of the grave (Bee Plates XVIIl and XIX). In Asahan 
it is biiried. 

In the foreground of this plate will be stion three of the baskets in 
which protiuoe is earriofl from garden to house and to market. They are 
often very beautifully woven and exceedingly durable. At the right is the 
eheat.for family heirlooms, paesaka. Hanging at the left is a Malay (not 
Batak) saroeng. 

PnvrE XVI 

CV>mbiuation ri('e granary and djenit at Kadja M^ligas, Tanah Djawa. 
There are several grav(is, sortie t»f great antiquity, under this building, 
some of which arc shown in Plates XVII and XVI II. The lower part of 
the building is a granary, and the djerat proper i.s perched up on top, 
being, as in every case oltserved, at right angles to the great house of the 
radja. ('l^lui roofs are id jock, the sightly and resistant fibre which clothes 
tho trunk of the sugar palm.) 


Plate XVII 

Fig. 1. The most retreui grave under the djerat shown in Plate XVL 
It departs from the usual Batak uaage in that there are two posts. The 
carving of the aiiisan is different from that in Asahan, ospecsially in respect 
to the lower part, which has a diamond design instead of lotus. The 
lotus, however, still persists at the very base. The equivalent of the 
mnaiaka {hovwa gfdoegovr) is transformed by misplaced lotus carving into a 
pair of lotus blossoms with petals placed tip to tip. The tendency of the 
symbolic carving to degenerate into meaningh^ss ornamentation is strong 
in Tanali Djawa. Note the lopeng^ which is discussed in the explanation 
of Plate XX. 

Fig. 2, A uniqin* stone standing in kampoug Pematang Tatiah Djawa, 
Tanah Djawa. It appears to be ancient ami lias a design somewhat re- 
mmibling the diamomi design which is quite general in the carving of the 
lower part of the grave-post in this region. The top has been broken. It 
marks a grave, but its original purpose may not have been to serve as an 
anisan. J^iide from this dubious example no stone anlsan of the male form 
was seen in Tanah Djawa. 


Plate XVIII 

Gravtis under the djerat shown in Plate XVI, with ancient stone anisana 
of the female form, although the graves are said to be those of men. The 
supposed equivalent of the kiranya’^arbha (the bowl-shaped object at the 
apex) i*s the same in these posts as in the modern ones of the female type 
in Asahan. The post on the right is in ail respects similar; and the one 
at the loft differs only in the presence of the diamond ornamentation which 
Tfias become so dominant in tlie modern posts of male form in Tanah Djawa. 

Note that on these graves the lid of the coffin is left on top of the ground. 
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On each grave are two posts, oiu^ being of the type with a house at the 
top, and lacking the nsnal anisiin carving whicih occurs on the house*pofits 
in Asahan. (Compare Plate. VI, Fig. 2.) 

Plate XIX 

Two aspects of the same graves shown in Plato XVIIJ from the other 
end. The houKc-posts are Moon tt> ri'proscnt houses of the o]d Batak type, 
even the piles on whi<di they stand being indicatetl. 

The pigs root about among the graves under the djertit, displacing the 
furnishings of the graves, but the natives cannot be persvutded to touch 
anything with a view to puttii»g it in order iinless the duioe^ ‘magician- 
priost,' is at hand. Iti the middle foreground of Figure 2 is the central 
carving from the ridge of one of the coffin covers. 


Plate XX 

P^ineral masks {(opvnffs) from Batak graves, 

h^ig. 1. A mask from tJie d](»rat of a former ratlja of Pinggaii Merdjawa, 
Asahan. It is of the male form, as indicated by the knob at the top, and 
the se.allops at the hair line on the forehead. The cord with wdiich it is 
tied is woven of idjoekf sugar-jialrn fil)re, although Euroj)e.an cord is abun- 
dant. 

Fig. 2. A male mask from an anisun under a djerat at Kampong Pema- 
tang '"I’anah Djawa, I'anah Djawa, Note the same masculine characteris- 
tics as in the mask from Asahan, namely, ii. knob at tin* top (wrai>ped with 
old red and bl\ie cotton yarn, native-grown and sp\m) and the three 
scallops on the forehead. 

Fig, ;i. A mask from the grave of a woman, at Pemataiig 'Panah Djawa. 
It represents a woman. '^Phe knob at the top is absent, ami the line of 
the forehead is a simple arc. 

(The cloth in the ba(;kground of these thrive figures was woven in Karo- 
laud.) 


Plate XXI 

Fig. 1. Model of a coffin as used in Asahan. At the time of iny visit 
in Asahan there seemed to be no dead but unburied radja in any <tf the 
accessible kamiKJngs. A UKtdel t^offin was therefore made by Datoe Hilo- 
tonga and Hidin Hirait Holbocng of Silo Maradja, which is here ligiired. 
Thews is every reason believe that it is absolutely correct. At the bottom 
is the rolOy the bier made of crossed logs, by which it is carried )o the 
grave. The lid is as in the Bimeloengoen coffin shown in I’Jate XV, 

except in accessory details. At the cejitcr is a post »urmoiiiitc<l by a bird, 
bearing in its beak and suspended from the tail the ornaments known as 
loting-lotir^ff. At the head end of the coffin is an ornament reseinbting a 
fern crosier, and at the foot a crescent, nisombling^ and doubtless repre- 
Bouting, a pair of horns. 

Fig. 2. (iravo of a Bimeloengoen woman in Sariboe Lawan, Tanah 
Djawa. This kampong seems to be beyond the range of the anisan. The 
graves consist of a siniple tumulus marked by a bambof) pole bearing 
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roedangj a general term for ceremonial plants, in thb case an inftoresoence 
of the betel^nut palm. 


Platk XXII 

The Malayan nisjan. 

Fig. 1. Graves of man and wife at Tandjoeng Bale, Asahan. The male 
nisjan is of the type which is round in cross section. The top is carved aa 
though to represent cloth twisted to a peak. The female nisjans are of 
the type found on the graves of richer people. Note the profuse orna* 
mentation as compared with the man's nkjan. 

Fig. 2. Man's grave at Tandjoeng Bale, Asahan, showing apparently 
some infiuen<^e held over from the old Batak anisan. One noted a vague 
semblance to the water-lmttlc and hoewa galoegoer at the apex, but 
anywhere except in Asahan the stones woiild seem purely Islamic. The 
smaller stones appear to resemble water'^jars rather closely, but may be the 
temporary nisjans, left on the grave after placing of the permanent ones* 
If so, the jar-liko shape is perhaps accidental. 

PtATB XXlli 

Graves of poor Malays in the Muslim cemetery at Tandjoeng Bale. 
The nisjaus are of wood, and are here shown in their simplest form. The 
female type resembles in outline a tree or plant, or a palm frond. 

Platk XXIV 

Types of the Muslim nisan in the oemet^^ry at Hong Kong. 

Fig. 1 . A recent grave of a man. Note the cloth wrapped about the 
nisan, according to Muslim custom. 

Fig. 2. A l(}ss usual type with lotus ornamentation, probably indicating 
that the carver was accustomed to Indie forms and unoonscioudy imitated 
them. 

Fig. 3. One nisan of the grave shown in Figure 2, on a larger soak, 

Plate XXV 

Fig. 1. Woman's grave at Hong Kong, showing the t^ioal nisan aa 
used in Malaya, and the (doth wrrapped at the apex, indicating a reeent 
burial. 

Fig. 2. Probably an anomalous nisan of male form, near the wall in 
the cemetery at Hong Kong, It was pointed out by my Muslim guide (a 
Malay) as a nisan, but bears a striking resemblance to some Christian 
grave marks wliich appear to reprt*sent an um draped with a cloth. 
It IS sufficiently curious to attract the attention of anyone interested in such 
things. What is the origin of our Christian monuments? 
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NYMPHAEA MICROPHYLLA IN MICHIGAN 


E. A. BESSEY 

Among the yellow-flowered water-lilies native to the United 
States, the species known now as Nymphaea microphyUa Pers. 
has the smallest flowers of any species of the genus, except 
possibly the closely related Y. pumila of Europe, with which 
this is sometimes united. The leaves are small, rarely over 
two inches long; the flowers when fully opened are about 
three-quarters of an inch in diameter. This species was re- 
ported (under the name Nuphar kalmianum R. Br.) from Sagi- 
naw Bay and southwestern Michigan in WinchelPs catalogue, 
in the southern tier of counties in Wright's catalogue, and 
along the shore of Lake Superior in Agassiz's report on that 
region. 

No specimens, however, are to be found in the herbariiun 
of the University of Michigan, or in Dodge’s herbarium now 
in the Zoological Museum of the University, or in the herbar- 

ft 

ium of the Michigan Agricultural College, except from points 
in the eastern part of the United States. Miller and Standley 
in their monograph on this genus do not record it in the United 
States farther west than western New York, although it has 
been collected in Lake Winnipeg, Manitoba. 

It is of interest, therefore, that this species was found in 
flourishing condition in July, 1920, in Tenderfoot Lake. This 
lake, which is about a mile in diameter, lies partly in Vilas 
County, Wisconsin, and partly in Gogebic County, Michigan. 
The plant was abundant near the inlet where the Presque Isle 
BivQt enters the lake, i.e,, in Wisconsin, and similarly in abun- 
dance in the Michigan end of the lake near its outlet. In close 
proximity to it were numerous plants of Nymphaea americana, 
but no plants were found in flower or fruit that could be cer- 
tainly identified as Y, rvbrodisca, which has been suspected of 
being a hybrid between these two species. 
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There was observed, however, in several places a plant with 
leaves about intermediate in size between these two species, 
but with no flowers or fruit. This may possibly have been 
N, ntbrodisca. It may be mentioned that one of the reasons for 
considering the latter as an independent species was the failure 
of Miller and Standley to find JV*. microphylla in the United . 
States, farther west than New York State, whereas N. rubro* 
disco is reported from western Wisconsin and eastern Minne- 
sota. The discovery of N, microphylla in the extreme western 
part of Michigan would suggest that this reason for denying 
the hybrid nature of N, rubrodisca must be dropped. 

Michigan AaRicni/rtTBAi. Collbgb 
East Lansing, Michigan 
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THE DEVELOPMENT AND ACTIVATION OF 

HIBERNACULA * 


H. IL M. BOWMAN 

Many aquatic plants, especially of the submerged and float- 
ing flora of our fresh-water lakes and streams, produce at the 
advent of cold weather, a special form of bud, called winter- 
buds or hilxjrnacula. These* break off, sink to the bottom, and 
lie there on the mud until the next spring while the parent 
plants die. In the spring these hibcrnacula rise to the surface, 
unfold the closely appressed leaves, and elongate their axes. 
Some genera even send out long trailing aquatic roots. 

The plants which have been studied by the writ-er and which 
have been used in the exj>eriment8 described below are broadly 
classified into two types; first, freely floating emersed plants, 
and second, completely submerged plants which may be float- 
ing or weakly anchored by delicate adventitious roots. Of the 
former group, Spirodela polyrhiza (L.) Schleid. and Lemna fri- 
8ulca L, wem studied. Both of these are members of the Fam. 
Lemnaceae and are very similar in habit and structure. The 
latter group was represented by CeraiophyUum demermm L., 
Cabomba caroliniam A. Gray and Myriophyllum spicatutn L. 
Various species of Utricularia were used at different times, but 
as the other genera could more easily be secured and kept 
growing in aquaria, they only were used. Photographs and 
drawings of these plants and their hibernacula are given below. 

The statement made in several botanical textbooks and in 
various biological papers, that cold weather produced these 
hibernacula in the genera showing the peculiar method of over- 
wintering, led the writer to try to induce the development of 
hibernacula during the summer season by placing Utricularia 
plants in culture jars and keeping them cold in refrigerators, 

^ In this paper the index figures refer to the entries in the bibliography. 
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etc. These experiments were undertaken at Cold Spring Har- 
bor, Long Island, N.Y., at the laboratory of the Station for 
Experimental Evolution of the Carnegie Institution of Wash- 
ington through the kindness of the director, Dr. C. B. Daven- 
port, who placed the refrigeration facilities of the laboratory 
at the writer^s disposal during the summer of 1920. 

Some results were noted, namely, that by putting the cul- 
tures into the refrigerator for increasing periods of time at 
first on alternate days and later daily, at a temperature of 
five degrees Centigrade, until after two weeks they remained 
all day in the refrigerator, tlu^se Utricularia plants began to 
form short buds like the characteristic hibernacula of the genus. 
The growth of the stem axis was slowed down and the latest 
leaves were progressively smaller and appressed. But the 
factors causing these* results were too complex to permit the 
dictum that these buds were formed by the slowing down of 
the metabolism of the plants by the low temperature. The 
refrigerator was dark, and hence thest^ experiments wcue not 
sufficiently simplified to prove anything definite concerning 
the fonnation of the hibernacula. 

During September and October of both 1919 and 1920, plants 
were brought for study into the laboratory here at the Uni- 
versity from inlets along Maumee Bay, a bay in the west end 
of Lak(j Erie. These plants constitute the group of species on 
which the following observations were made and comprise the 
duckw<H*xis, water-milfoils and hornworts mentioned above. 
They were placed in aquaria on a table in the laboratory be- 
side a large window and kept under observation with daily 
tempf^rature readings from Octol)er to May. During this en- 
tire i)eriod the aquaria were maintained almost constantly at a 
temjxjrature of 15*- IS'’ C. 

The reactions in the plants were of two types dependent on 
the characters and habits of the various genera. The floating 
genera, Spirodela and I^mna, maintained themselves quite 
well during all of October and the early part of November, 
with the fronds dividing and producing new plants quite freely. 
During the middle of the latter month, these floating species 
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gradually ceased forming new plants, and the large fronds 
turned yellow and finally white, and started to disintegrate by 
decay or were eaten by the tiny (Crustacea and Mollusca with 
which the aquaria abound. In Spirodela the budvS which were 
pushed out from the older fronds did not broaden out, but re- 
mained small and l[>eoamo considerably thicker. These tiny 
thick fronds or buds had a crescentic zone or ban<i of violet or 
reddish pigmented cells on tlie flattened sides. The short fronds, 
lenticular or somewhat chestnut-like in shape, sank to the 
bottom at the disintegration of the parent frond and constituted 
the winter-buds or hibernacula of this genus. (PI. XXVI, 
Fig. 1.) 

In Lemna trisulm L., a closely related genus, the process 
in the formation of the hibenuumla is slightly different. The 
fronds of mature and actively vegetating plants cohere slightly 
by long slender tlircads between the broadly lanceolate blades 
of the fronds, so that a rapidly growing group of I^emna plants 
during the vegetative season represents a series of small, green, 
oblong-lanceolato blades lying at right-angles to one another 
and connected by narrow elongated strands of leaf tissue. 
When, however, the hibernacula begin to form, the plants do 
not develop these slender connecting strands and the blades 
of the fronds are reduced in size also, but division keeps on so 
that in a short time there is formed a miniature pile of over- 
lapping tiny oblong blades. These little mats of green scales 
float about for a while and then sink, thus carrying the Lemna 
over the winter season when the lakes and ponds are frozen on 
the surface* 

The submerged aquatic genera, Ceratophyllum, Cabomba, 
and Myriophyllum, also thrive in the aquaria and put forth new 
leaves and elongate the shoot axes during the early part of the 
fall. But in November the stem elongation stops gradually, 
the older leaves turn brownish or yellow and become covered 
with diatoms or are eaten by snails, etc. The leaVes put out at 
the growing apex are less and less expanded and with the lack 
of elongation in the stem axis come to be appressed, and finally 
the end of the shoot is merely a small rounded or cylindrical 
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roll of unexpanded leaves. This ball or bud of leaves persists 
on the old stems in the quiet water of the tanks until long after 
all the old leaves on the stems have disapixmred. The buds are 
ultimately broken from the old stems by the slow decay of the 
stems, or the attacks of aquatic animals, or simply the mechan- 
ical action of the water during the filling of the aquaria from 
time to time to replace that water lost by evaporation, etc. 
They sink to the bottom and carry the horn worts, etc., over 
the winter season. Some of them are shown in Plate XXVII, 
Figure 1. 

The Cabomba was the only one in which the old stems did 
not die. These plants were anchored by their roots in the mud 
on the bottom. During the hibernating season they simply 
stop active growth and the stem apices form close, tight whorls 
of reduced leaves with short internodes between them. With 
the total disap j:>earance of the floating flora and the disintegra- 
tion of the hornworts and water-milfoils, the aquaria presented 
an app(iarance almost empty of vegetation, except for th(‘ stems 
of Cabomba, wljich spread its short thick branches with re- 
duced green leaves close to the mud on the bottom. This was 
the condition of the plants during the holiday season and the 
early part of January; all these changes had taken place at a 
temperature of ,15° to 18® Centigrade. 

During the winter months the hibernacula, especially of 
Spirodela and Myriophyllum, were examined as to their con- 
tents. Sections were cut and the material treated with various 
reagents. The tiny lenticular hibernacula of Spirodela when 
picked up from the Ixjttoms of the aquaria are found to be 
thickly packed with starch granules. Sections of the winter- 
buds of the two submerged forms, the hornworts and the water- 
milfoils, when treated with chloriodide of zinc, show that the 
bases of the thickened reduced leaves are also full of starch. 
The cause of the sinking of these hibernacula has been assumed 
to be the gradual accumulation of starch in their tissues until 
the cells are almost solidly filled. Tliis so changes the specific 
gravity relations of the tissue to the water that they sink, 
since starch is of course considerably heavier than water. 
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In the latter part of PVbruary and early March the plants 
beg:iii to grow. The submerged forms especially show elonga- 
tion of the internodes, as seen in C'abomba. The spherical balls 
of Ceratophyllum and the more cylindrical rolls of Myriophyllum 
also slowly unfold their appressed loaves and elongate their 
axes. The outer knaves of these detached hibernacula are brown 
or black and covered with diatoms. With these, tlie tiny new 
leaves of a pale green color contrast strikingly. Cabomha, 
wlueh remains alive in all its part^, retains of course its green 
leaves all winter. The Lcmna trimilca also, in which the hiber- 
nacula are tiny flat mats of oblong fronds several layers thick, 
spread apart and dev(;lop the characteristic slender threads 
between the daughter-fronds. 

It is in Spirod(da that the nicest adaptation to tlie hiber- 
nacula habit is maik^. The small lenticular bodies, with their 
zones of colored cells in the integument of the flattened sides, 
are filled with starch after lying on the muddy bottom all 
winter. In the aquaria, then, during P'ebruary and March 
these hibc^rnacula slowly assume an upright position on their 
narrow edges and as slowly begin to ascend in thc^ quiet water 
of the tank. This slow rise to the surface in an aquarium only 
a foot deep may occupy almost an entire afternoon. When 
the surface has becui gained, the hibcrnaculum again assumes 
its horizontal position, and in a day or two there protrudes 
from the more pointed end a now frond which first appears as 
a very tiny, light green bud. This soon grows larger than the 
hibernaculunj itself and the Spirodela plant has once again 
taken its summer form. Each plant shortly acquires three 
or four ovate or elliptic fronds of various sizes and a de- 
pendent cluster of roots from the purplish undersides of the 
fronds- 

These groups of fronds soon break apart and the plant con- 
tinues to propagate vegetativcly all summer. When a hibernac- 
ulum of Spirodela is taken just after it reaches the surface of 
the water and is macerated with some chloriodide of zinc, the 
contents react very strikingly to the reagent. The soft cells 
of the hibemaculum pour out their contents rather slowly. If 



66 


H. H. M. Bowman 


a little pressure is exerted on the cover-slip, the deeper and 
more centrally placed portions of the protoplasmic contents are 
pushed out the farthest. This is filled with starch grains and 
takes on a deep blue color. The cells just within the epidermis 
and the chlorenchyma are not thrust out so far by the pressure, 
and these have contents which take on a reddish-violet color 
indicating dextrin. (See PI. XXVI, Fig. 2.) 

These cells contain, as do also the chlorenchymatic cells just 
beneath tlie epidermis, numtirous bundles of delicate raphides. 
These cellular inclusions abound in the vegetative fronds of Spi- 
rodela. It is assumed that the starch in the hibernacula is 
slowly hydrolixed to dextrin, and ultimately to sugar by some 
enzyme, and that this produces in the specific gravity relations 
between the hibernacula and the water the necessary changes 
to cause them to ride to the surface. 

But what causes the activation, then, of this amylytic en- 
zyme? The older references mostly agree that the sinking and 
the rising of the hibernacula are associated with temperature 
changes. Coville ^ in his work with Vaccinium and other 
Ericaceae found that when the dormant twigs filled with 
starch were exposed to low temperatures, and then brought into 
greenhouse conditions, the starch was converted into sugar and 
the shoots made rapid growth; the cold apparently activated 
an amylytic enzyme. 

Another observation made by Pond* on the storage of 
starch in submerged aquatics seems to be connected with this 
group of photosynthetic phenomena. He found that aquatic 
plants whose normal growth rate is checked begin to store up 
starch, and eventually contain more than normal shoots. An 
attempt to throw some light on the factors concerned in these 
phenomena will be made in the following discussion of the ao* 
tivation of hil>ernacula and their starch content. In the case of 
the present experiments, however, it must be stated that a very 
significant fact is that the hibernacula were developed, the dor- 
mant stage was passed through, the activation of the hiber- 
nacula occurred, and the vegetative stage was resumed, all 
with a very slight if any change in temperature. 
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As was stated earlier, the temperature of the aquaria was 
maintained fairly constant between 15” and 1S° CJentigrade. The 
only factor which did vary within any great range was the light 
each day. The shortening of the diugial illumination during the 
fall and its lengthening during the spring months constitute the 
greatest change in these observations, and it was especially with 
the idea of noting the effect of this variation in the quantity 
of daily light received by these plants, rather than temperature 
changes, that these studies were made. 


DKVELOPMRNT OF HIBEKNAOULA 

In the first place, it has long been known that light is of 
the greatest significance in carbohydrate synthesis. Krascheuin- 
nikoff * showed by direct experimentation that only a short ex- 
posure to light caused an appreciable increase in the dry weight, 
the amount of carbohydrate formed, the heat of combustion, 
etc, He removed the half-leaves from certain plants and 
measured their leaf areas; these halves were then measured for 
carbohydrate content, dried, weighed, and burned, and the heat 
of combustion calculated for each meter of square surface. The 
remaining half-leaves were exposed to light for short intervals 
and then treated just as the first set of half-leaves had Ix^en and 
the data compared. These data showed that in all the half- 
leaves exposed for the longer period, there wew; increases in the 
quantities per square meter. In carbohydrates alone, he found 
there was an increase of 2.40 grams per square meter. From 
these experiments it is seen that differences in length of time of 
exposure to light, that is, the day, would make a great difference 
in the total amount of carbohydrate synthesized during the 
entire day. Since the hibernacula of these plants are storage 
organs for carbohydrates, we are concerned especially only with 
this phase of synthesis, but of course the amount of COa decom- 
posed and the other processes also must be considered along with 
the synthesis of carbohydrates. 

Schaffner* recently has shown that the decrease in daily 
total of light in the fall and winter seasons so reduces synthesis 
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and nutrition in greenhoust* cultures of hops and hemp that 
premature flowers and peculiar sexual aberrations are produced 
in these plants, and that it is all dependent on the metabolic 
condition of the plants in^iuced by the daily quantity of light. 

Temperature can not be considered the prime causative 
factor in the production of hibernacula and the consequent 
storage of carbohydrate for reserve food since the plants con- 
sidered in this paper were kept at practicall}'^ a uniform tempera- 
ture during the whole period of observation. Temperature has 
been found to have very little effect on synthesis as recorded by 
Kreusler.^ He has demonstrated that photosynthesis is only 
slightly affected by temperature and that the decomposition of 
carbon dioxide begins almost at the freezing point and continues 
up to nearly fifty degrees Centigrade. His data show that if the 
amount of carbon dioxide decomposed in a unit of time at 2.3 
degrees C. bo represented by 1 and a gradual rise in temperature 
be made, the increased amount of decomposition represented by 
3 is not yet reached even at 25*^ C, The respiration figure is 
of course increased many times by the raising of the temperature 
to that point. In tlie light of these facts if we assume that a 
decrease in the amount of dail)’' carbohydrate synthesis is the 
initiating factor in the production of hibernacula, we must also 
assume that since low temperatures do not reduce carbohydrate 
synthesis materially, the low temperature is not the cause of the 
development of these winter-buds, or starch-storage organs, and 
the old view that the advent of the cold weather in autumn 
causes these aquatics to develop hibernacula is illogical. 

THK ACTIVATION OF HIBBBNACULA 

As set forth above, the hibernacula of the plants studied 
here become active, and expand their fronds or leaves and 
elongate their axes during the early spring months in the 
aquaria in which they had been kept at a uniform temperature 
all winter. The thickened storage frond or bud of Spirodela 
and I.iemna and the closely folded and appressed leaves of the 
submerged milfoils and hornworts are filled with starch. During 
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the process of activation, this starch is transformed into dextrin 
and ultimately to dextrose. With the gradual disappearance of 
the starch and consequent lightening of the hibernaculuni, this 
organ rises slowly and floats on the surface as in the case with 
the duckweeds. The hydrolysis of tliis starch is due to the 
activation of an amylytic enzyme, presumably diastase*. 

It is, then, pertinent to this discussion to consider the causes 
for the starting into activity of this enz3rmc in the dormant 
hibernaculum lying on the muddy bottom of the tank. Diastase, 
according to Palladin,® is the most widely distributed of the 
plant enzymes, and is, as shown by chemical experiments, very 
forceful. A very small amount of diastase is able to hydrolize 
large quantities of starch; thus one part by weight of the en- 
zyme will hydrolize 2,000 parts of starch. Baronetsky/ who 
studied the distribution of diastase, showed its abundance in 
germinating seeds, and proved that its action is hastened by 
higher temperature up to 45*^ C. and 50° C. 

But aquaria in which these hil)ornaeula were kept had a 
constant temperature of 15 to 18 degrees C. for nearly all the 
period until April. Notwithstanding the fact that this tempera- 
ture was considerably below the optimum temperature of pos- 
sibly 33 or 38° C., at which diastase hydrolizos starch, the starch 
was hydrolized and the lower temperature did not seem to 
inhibit its action, since, when germinating hibernacula are tested 
with chloriodide of zinc, there are indicated the presence of dextrin 
and a decrease in the reserve starch. The lower temperature 
and the consequent slower hydrolysis may possibly account for 
the very slow and gradual rise of the hibernacula when they 
become active. Three to five hours are sometimes necessary for 
one to ascend through a foot of water. 

Another factor which may account for the very gradual 
transformation of the starch into glucose may be that these tiny 
aquatics have possibly a very low diastatic power. Brown and 
Morris* found a great variability in this power in different 
fdants. The leaves of the garden pea, for instance, have a dia- 
static efficiency of 240.30 while Hydrocharis moraus'^anaSf a lowly 
aquatiCf has an efficiency represented by only .26. Thus it may 
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be that these aquatic plants have such low indices of diaatatio 
efficiency in general, and in addition to this, since the buds are 
very small, it would take considerable time to hydroliae all of 
the starch in them to sugar, if the proportion of diastase present 
is smaller and in low rate of efficiency. 

But to return to the facts observed on these particular plants, 
it appears that the most important factor in the activation of 
these hibernacula is light. Regardless of the constancy of tem- 
perature, the buds became active with the increased daily total 
of light in March and February. Elaborate studies on the 
development of asparagin in plant tissues have been made by 
Pfeffcr,® as well as by Meunier,^® Borodin and Schultae.^* 
These works show that light and darkness are very great factors 
in the increase and decrease of asparagin. Asparagin formation 
is of course directly concerned with the decomposition of carbo- 
hydrates since, as Palladin remarks, “ the formation of as- 
paragin is to bo considered as strictly analogous to the formation 
of urea in animals, but urea is eliminated from the animal body 
while asparagin is again utilized in the plant body by means of 
the energy of sunlight.” 

The effect of light on the decomposition of plant products is 
further shown by Schnitzels work on oat seedlings. Some 
seedlings grown in light were tested for protein content, and 
after a week in darkness others of the same lot were tested 
again. The table taken from Palladin shows the transformation 
from increase to decrease and vice versa for the amounts of 
nitrogen, of proteins, and the non-protein nitrogens. 

The following table shows the variation in the amount of 
asparagin in plants grown in darkness and in light : 


Age of plants 

Amount when grown 

Amount when grown 

in days 

in darkness 

in the light 

13 

1.13 

1.18 

18 

2.28 

2.25 

38 

ri .18 

1.41 


In view of these researches on the decomposition of prpteidB, 
with reference to light and the synthesis of proteids from carbo- 
hydrate materials, and the well-known facts of the action of 
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dilustaBe and other enzymes on starch, etc., wo may again quote 
from Palladin when he says: In the general influence of light 
upon plant growth and structure, many different kinds of reac- 
tions have l)een found to take part, such tis oxidation, poly- 
merization, decomposition, and even synthesis. Neuf)erg was 
right when he wrote ‘ these rapid chemical I’cactions caused by 
light may furnish a clue to the chemical procefis<Js that underlie 
phototropic responses, and even to the nature of sunlight effects 
in genera], upon both plants and animals.'” Palladin also refers 
to the work of Ciamician ** and says: “ The importance of light 
to plants is not confined to the photosynthesis of carbohydrate 
from carbon dioxide and water; light is necessary for the 
occurrence of very many kinds of chemical reactions in plants. 

“ Among the investigations that already testify to this are 
those upon the influence of light in protein formation. Nu- 
merous other reactions that are influenced by light, and that 
are purely chemical in nature, furnish additional (evidence upon 
this point. Ciamician and Sillwr were able to establish the fact 
that very many oxidations, reductions, hydrolyses, polymerizO' 
tions, and condensations are affected by light; such changes 
may progress very rapidly when an inorganic substance is in- 
volved.” With regard then to the reserve food of these hiber- 
nacula, we may say that the increased total amount of diurnal 
light of the early spring months so influences the enzymes of 
these structures that they tecome activated, and hydrolize the 
reserve starch into a more soluble form of food which is used in 
the plant's metabolism and renewed growth, as is evidenced by 
the rise to the surface of the water and the resumption of the 
vegetatic form characteristic of the summer months. 

SUM WARY 

In summarizing these observations it may be said that these 
data were collected on cultures of duckweeds, water-milfoils and 
hornworts kept in aquaria in the laboratory at practically a 
canstant temperature of 15° to 18° Centigrade, from October to 
May for a period of over two years. 
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During these periods these plants formed hibemacttla Wiiieh 
lay dormant and then became activated successively without 
changes in temperature taking place. Chemical examination of 
the contents of dormant hibernacula showed a repletion of 
starch; of activating hibernacula, showed the presence Of dex- 
trin. 

Light was the most variable physiological factor entering into 
these observations, showing a decrease in the total day illumina- 
tion in the fall and an increase in the spring. 

Reference to earlier and recent researches on the nature of 
the chemical processes of plants furnish abundant evidence that 
temperature is not of great importance in many of these proc- 
esses, and that the light factor would be adequate to explain 
the initiating energy displayed in many of the complex chemical 
reactions which take place in the development and activation of 
these winter-buds. 

It is then here sot forth that in the physiological processes 
involved in the formation and activation of the hibernacula of 
the plants included in these observations light, and not temper- 
ature, is the causative factor. 

Univkbsitt of Towsdo 

Toledo, Ohio 
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L., showing H>il)crnaculuTn Formation on 
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Fio. 2A. Detail of a Hil)crnarulum 
Myriophyllum and Portion of Leaf 
showing Starch in Cells. 

2B. Detail of a Hibernaculum of 
Ceratophyllum, showing Starch Storage 
in I/Gof Bases and Isolated Starch 
Granules. 
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CONTRIBUTIONS TO THE FLORA OF GOGEBIC 

COUNTY, MICHIGAN 

PART II 1 

H. T* DARLINGTON 

In the early part of the summer of 1920, work on the floral 
survey of Gog(*hic County was continued in cooperation with 
the Michigan Geological and Biological Survey. The principal 
effort was directed toward getting the early spring flora. The 
writer did most of his collecting in the vicinity of Ironwood and 
Be88(mier and along the Lake Superior shore near the mouth of 
Montreal River. This was during the early part of June. A 
few weeks later, Dr. E. A. Bessey collected again in the vicinity 
of Bent's Camp in the southeastern part of the county. 

']"*hi8 paper lists approximately one hundred additional species 
of ferns and flowering plants that were found, bringing the total 
nuinlKjr listed for the County above six hundred. We keenly 
realize that further search would reveal more species, though we 
believe the sjxjcics included in Parts I and II of this report 
represent a fairly typical cross-section of the vegetation of this 
part of Michigan. A third paper by Dr. Bessey will list all 
the fungi seen during the two seasons' work. Acknowledgments 
are made to Dr. A. K. Pcitersen of the Colorado State Agricul- 
tural College for the determination of those 8{)ecies of Rubus 
belonging to the Eubatus group. 

OPHIOGLOSSACEAE (Addkii’s Tonou® Family). 

Botkychium neglbctum Wood. Wood's Grape Fern, Com- 
mon at one place near Fish Hawk Lake. 

‘ For Part 1, see Vol. 22, pp. 147-176. 
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POLY PODJ ACE AE (Fkbn Family). 

Dryopteris spinulosa (Muhl.) Kuntze. Spinulose Shield 
Fern. Woods, vicinity of Thousand Island Lake. Probably 
throughout. Collected by E. A. B. 

ZANNICHELLIACEAE (Ponpweed Family). 

PoTAMOGETON EPiHYDHUS Raf. NuttalUs Poiidwoed. Ten- 
derfoot Lake, Collected by E. A. B. 

POACEAE (Guass Family). 

Panicxtm huachucab Ashe. Hairy Panic-Grass. Vicinity of 
Thousand Island Lake, ('ollected by E. A. B. 

Savastana odorata (L.) Scribn. Holy Grass. Vicinity of 
Besflerner . N ot comm on . 

Oryzopsib pungens (Torr.) Hitchc. Slender Mountain- 
Rice. Dry ground, sununits of the Gogebic Range. 

Oryzopsis asperikolia Michx. White-grained Mountain- 
Rice. In the Gogebic Range, Very common in places. 

Alopecurus pratensis L. Meadow Foxtail. Roadside, one 
place near Ironwood. Introduced. 

Calamaorostis inexpansa a. Gray. Bog Reed-Grass. 
Near Record Lake. Collected by E. A. B. 

Avena torrbyi Nash. Purple Oat. Rocky ridges in the 
Gogebic Range. Common in exposed places. 

Panicularia borealis Nash. Northern Manna-Grass. Lake 
region. Collected by E. A. B. 

Lolium perenne L. Perennial Rye. In lawns at Ironwood. 
Introduced. 

CYPEHACEAE (Sbdois I’amily). 

Eriopiiohum callitrix Cham. Sheathed Cotton-Grass. 
Sphagnum bogs near Ironwood. 

Eriophorum ANGusTiPOLixntf Roth. Tall Cotton-Grass. 
Sphagnum bogs near Cisco Lake. Collected by E/A. B. 

Eriophorum viriwcarinatum (Engelm.) Pernald. Thin- 
leaved Cptton-Grass. Low ground near Fish Hawk Lake. 

Carex rosea Schk. Stellate Sedge. Woods near Bessemer. 
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Carex DiANDRA Schrank. Lesser Paniclcd* Sedge. Low 
ground near Fish Hawk Lake. 

Carex stipata Muhl. AwWruited Sedge. In ditches near 
Ironwood. 

Carex canescens L. Silvery Sedge. Wet^ open ground. 
Very common in places. 

Carex dkwkyana Schwein. Dewey’s Sedge. Dry woods 
and fields. Frequent. 

Carex bromoides Schk. Bromc-Iikc Sedge, Near mouth 
of Montreal Rivei'. 

Carex leeusii Willd. Little Prickly Sedge. Low ground, 
near Fish Hawk Lake. Collected by E. A. B. 

C'arex tribuloides Wahl. Blunt Broom Sedge. Low 
ground near Thousand Island Lake. Collected by E. A. B. 

Carex cristatella Britton. Oested Sedge. Northern 
shore of Tenderfoot Lake. Collected by E. A. B. 

Carex straminea Willd. Straw Sedge. Dry soil. Along 
roadsides near Watersmeet. 

Carex pennsylvanica Lam. Pennsylvania Sedge. Dry 
rocky soil in the Gogebic Range. 

Cauex varia Muhl, Emmon’s Sedge. Dry rocky summits 
of the Gogebic Range. Frequent. 

Carex plantaginea Lam. Plantain-leaved Sedge. Rocky 
woodlands near Ironwood. 

Carex anceps Muhl. Two-edged Sedge. Woods near Iron- 
wood. 

Carex stricta Lam. Tussock Sedge. Low open ground 
near Ironwood. 

Carex crinita Lam. Fringed Sedge. Sphagnum bog near 
Cisco Lake. Collected by E. A. B. 

Carex lacustris Willd, Lake-bank Sedge. Moist, sandy, 
open ground near Fish Hawk Lake. 

Carex LANUGINOSA Michx. Woolly Sedge. Banks of Montreal 
River near Ironwood. 

ARACEAE (Arum Family). 

Acorus calamus L, Sweet Flag. One place near Bessemer. 
Apparently not common. 
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JU^CACEAE (KimH Family). 

JtiNCOiDEB CARoLiNAE (S. Wats.) Kuntze. Hairy Wood- 
Rush. Frequent in woods near Bessemer. 

LJLIACEAE (Lily Family). 

Allium thiooccum Ait. Wild Leek Woods near Bessemer. 
Occasional. 

Erythkonium amekicanum Ker. Yellow Adder's Tongue. 
Moist woods near Bess(?mcr. 

CONVALLARJACEAE (Lily-of-t»e-V alley Family). 

Vagnera Trifolia (L.) Morong. Throe-leaved Solomon's 
Seal. In bogs near Bessemer. 

UvuLARiA sEBsiLiFOLiA L. SesHil(‘-leaved Bellwort, In 
thickets near Bessemer. 

PoLYGONATUM BiFLOHUM (Walt.) Ell. Hairy Solomon's Seal. 
Woods in the Bcsserner-Ironwood region. 

TRILLIACEAE (Wakk Robin Family). 

Trillium gkandiflorum (Michx.) Salisb. Large-flowered 
Wake Robin. Woods in the Bessemer-Ironwood region; also 
in the Gogebic Range. 

OHCniDACEAE (Ohchid Family). 

Cypripedium pauviflorum var. pubescens (Willd.) Knight. 
Large Yellow Ladies' Slipper. Woods at the mouth of the Mon- 
treal River. Scarce. 

PoGONiA opHioGLossoiDES (L.) Ker. Rose Pogonia. Near 
Fish Hawk Lake. Collected by E. A. B. 

Limodorum tuberosum L. Grass-pink. Bog in Fish Hawk 
Lake. Collected by E. A. B. 

Ophrys cordata L. Heart-leaved Twayblade. Bog near 
Ironwood. In sphagnum moss. 

EALICACEAE (Willow Family). 

Salix nigra Marsh. Black Willow. Along the Montreal 
River near Ironwood. Infrequent. 
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Salix* sericea Marsh. Silky Willow. Low ground near 
Bessemer. I nf requent . 

BETULACEAE (Birch Family). 

Betula ALLEOHENIEN8I8 Biitton, Soutliem Yellow Birch, 
Collected by E. A. B. 

URTICACEAE (Nettle FAMav). 

Urtica lyallii S. Wats. LyalPs Nettle. Mouth of the 
Montreal River. 

PORTULACACEAE (Purslane I'amily). 

Claytonia vxhginica L. Spring Beauty. Woods, Bessemer- 
Ironwood region. 

ALSINACEAE (Chickwebd Family). 

Alsine borealis (Bigel.) Britton. Northern Stitchwort. 
Wet ground, occasional. Collected by E. A. B. 

NYMPHAEACEAE (Water Lily Family). 

Nympiiaea MICROPHYI.LA Pers. Small-leaved Nymphaea. 
Collected by E. A. B. in Tenderfoot Lake. 

RANUNCULACEAE (Crowfoot Family). 

Anemone quinquefolia L. Wind-Flower. Moist woods, 
Bessemer-Ironwood region, frequent. Probably throughout. 

Ranunculus abortivus L. Smooth-leaved Crowfoot. 
Moist woods, frequent. 

PAPAVERACEAE (Poppy Family). 

Sanouinaru canadensis L. Bloodroot. Woods, Bessemer- 
Ironwood region. Common, 

FUMABIACEAE (Fumbwort Family). 

Bicuculla cucullaria (L.) Millsp. Dutchman’s Breeches. 
Rich woods in the Bessemer-Ironwood region. 
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CHUCIFERAE (Muhtaud Family), 

Cheirinia CHEiRANTHOiDEs (L.) Link. Wormseed Muatard. 
Bent’s Camp. Probably introduced. 

Barbarea barbakea (L.) MacM. Yellow Rocket. Occa- 
sional in the Bessemer-Ironwood region. 

Arabis bhachycarpa (T. & G.) Britton. Purple Rock- 
Cress. Rocky soil in the Gogebic Range. Near BcHsemer. 

Cardamine PENNSYLVANicA Muhl. Pennsylvania Bitter- 
Cress. Wet woodS; Bessemer-Ironwood region. Occasional. 

Cardamine parvifdora L. Small-flowered Bitter-Cresri. 
Edges of rocks in the Gogebic Range. Occasional. 

Dentaria LAcmiATA Muhl. Cut-leaved Toothwort. Moist 
woods, Bessemer-Ironwood region. 

Dentaria diphylla Michx. Two-leaved Toothwort. Rich 
woods, Bessemer-Ironwood region. Apparently not common. 

SiNAPis arvensis L. Charlock. Introduced weed. Occa- 
sional in the Bessemer-Ironwood region. 

CRASSULACEAB (Ohpine Family), 

Sedum tkiphyllum (Haw.) 8. F. Gray. Orpine, Roadsides, 
occasional. Near Bessemer. 

SAXIFRAGACEAE (Saxifhaob Family). 

Micrantheb PENNSYLVANICA (L.) Harv. Swamp Saxifrage. 
Low, open ground, Bessemer-Ironwood region. 

Mitella diphylla L. Two-leaved Bishop's Cap. Rocky 
gorge near mouth of Montreal River. 

ROSACE A E (Rose Family). 

Drymocallis AGRiMONroiDKs (Pursh,) Rydb. Tall Cinque- 
foil. Rocky soil in the Gogebic Range. Near Bessemer. 

Gbum macrophyllttm Willd. Large-leaved Avons. Woods 
near mouth of Montreal River. 

Rubus TRiFLORtrs Richards. Dwarf Red Blackberry. Wet 
woods, common throughout. 

Rubus canadensis L. Miilspaugh’s Blackberry. In thick- 
ets, common. 
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MALACEAE (Api’Lk Family). 

SoRBrs soopuLiNA Grocnc. Mountain Ash, Wet ground. 
Specimens collected by E. A. B. 

Amklanchier hukonensis. Junel^erry. Summits of the 
Gogebic Range. Ne^r Bessemer. 

FA BACK AE (Pea Family). 

Lathyuub ochkoleucits Hook. Pale Vetehling. Sandy 
woods near mouth of Montreal River. 

GERANIACEAE ((Seranium Family). 

Geranium maculatum L. Spotted Crano^s-Bill. Woods 
near Iron wood. 

FOTA'GALACEAE (Milkwort Family). 

Polygala paucifolta Willd. Fringed Milkwort. Found 
by E. A. B. in 1919, but not listed before. 

VIOLACEAE (Violet Family). 

Viola novae-angliae House. New England Blue Violet. 
Rocky ground, vicinity of ore piles, Ironwood. Collected by 
Miss Pauline Alford. Not collected before in Michigan, so far 
as we know. 

Viola cucui.lata Ait. Marsh Blue Violet. Vicinity of 
Ironwood. Omimon. 

Viola ehiocaupa Schwein, Smoothish Yellow Violet. Low 
woods near Ironwood. 

Viola labraoorica Schrank. Alpine Violet. Woods near 
Ironwood. 

AMMIACEAE (Camiot Family). 

Sanicula sp, Snakoroot, Woods near Bessemer. 

Washingtonia longistylis (Torr.) Britton. Banks of 
Montreal River near Ironwood. Infrequent. 

Washingtonia obtusa Coult. & Rose. Woods near Fish 
Hawk Lake. 



Flora of Gogehic County, Michigan 81 

* 

CicuTA MACULATA L. Cowbane. Low ground near Bessemer. 
Appar^jntly not common. 

Cartjm carxji L. Caraway. Roadsides, Bessetnor-Ironwood 
region. 

COHN ACE AE (Dogwood Family). 

CoRNus BAiLKYT Coult. & Evaiis. Bailey^s Cornel. Mouth 
of Montreal River. 

py ROLACEAE (Wintkroheen Family). 

Pykola chlorantha Sw. Greonish-flowered Wintergreen. 
Collected by E. A. B. near Thousand Island Lake. 

Pykola asari folia Michx. Liver-leaf Wintergnjcn. Mouth 
of Montreal River. 

ERICACEAE (Heath Family). 

Uva-uhsi ttva-orsi (L.) Britton. Red Bearberry. Exposed 
rocks of the Gogebic Range near Bessemer. Apparently not 
common. 

PRIMVLACEAE (Phimrosb Family). 

Naumbergia thyhsiflora (L.) Duby. Tufted Loosestrife. 
Low swampy ground throughout. Occasional. 

APOCYNACEAE (Dogbane Family). 

Apocynum siBiRicuM Jaeg. Clasping-leaved Dogbane. 
Mouth of Montreal River. 

HORAGINACEAE (Bohagk Family). 

Mertensia paniculata (Ait.) G. Don. Tall Lungwort. 
Borders of woods, occasional. Bessemcr-Ironwood region. 

Symphytum officinale L. Comfrey. Waste ground near 
Bessemer. Probably escaping from cultivation. 

LABI AT AE (Mint Family). 

Lycopus AMERICANOS Muhl. Cut-lcEved Water Horehound. 
Wet open ground near Bessemer. 
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LENTIBU LARI ACE AE (Bi^addkrwokt Family)- 

Utricularia macrorhiza LcConte. Greater Bladderwort. 
Shallow water in the lake region. Common. 

RUBIACEAE (Madder Family). 

Houstonia LONGi folia Gaertn. Long-leaved Houstonia. 
Dry rocky ground on the summit of the Gogebic Range. 

Galium claytoni Michx. Clayton^s Bedstraw. Moist 
ground in the lake region, frequent. Probably throughout. 

Galium lanoeolatum Torr. Wild Liquorice. Dry woods 
near Bessemer. 


LOBELIAVEAE (Lobelia Family). 

Lobelia spicata Lam. Pale Spiked Lobelia. Open ground in 
the lake region. Infrequent. Collected by E. A. B. 

COM POSIT AE (Composite Family). 

Erioeron philadelphicum L. Daisy Fleabane. Meadows, 
vicinity of Ironwood. Not common. 

Antennauia canadensis Greene. Ladies’ Tobacco. This 
species occurs with Aniennaria neodioica on rocky summits of 
the Gogt'bic Range. 

Petasites palmata (Ait.) A. Gray. Palmate-leaf Sweet 
Coltsfoot. Low ground in woods near mouth of the Montreal 
River. 

Tanacetum vtilgare L. Common Tansy. Roadsides near 
Bessemer. 

Senkcio axtrextb Ia Golden Ragwort. Common in low 
ground, in the Bessemer-Ironwood region. 

MicrtiOAN Agricultural College 

East Lansing, Michigan 



THE VALUE OF DOUBLE INFILTRATION IN 
BOTANICAL MICROTECHNIQUE* 

RICHARD DE ZEEDW 

At the Columbus meeting of the American Association in 
1915, S, I. Kornhauser ^ reported on a double infiltration method 
worked out by S* Apathy.* To what extent it has been adopted 
by botanists I am not aware. Hence I considered it worth 
while to report on my experience with it, and also to note 
the modifications I have found advantageous. 

In this method as outlined by the originator the material 
is first embedded in celloidin in the regular way.® The celloidiri 
block is then e^ibedded in paraffin and hardened in chloroform. 
This hardened block is then put into an oil mixture, which is 
said to give the chief value to the method. This oil mixture is 
made up as follows: chloroform, 4cc.; origanum oil, 2cc.; 
cedarwood oil, 4cc.; absolute alcohol, Icc.; carUfiic acid, 1 gm. 

Some dried sodium sulphate is put in the bottom of the 
vial to take up any water that may be present. It will be noted 
that this mixture differs from Eycleshymer^s clearing fluid in 
the substitution of origanum oil for bergamot oil, and the addi- 
tion of some absolute algohol and chloroform. The latter are 
intended, apparently, to bridge over from th(^ chloroform in 
which the block was hardened. The cleared block is then 
transferred to benzol. The ctdloidin is non-soluble in these 
solutions. It seems to me that Eycleshymer’s fluid would do 
as well. Since Apathy's oil mixture is hot used as a solvent for 
the paraffin, but merely as an intermediate? step, why use it at 
all? 

The celloidin olock is hardened in chloroforfa, which is a 
solvent of paraffin at the same time. Why not use it in that 

♦ The index niunbere in this paper refer to the entries in the bibliography. 
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way? I have found the following modification very satisfac- 
tory: 

1, Infiltrate the tnaterial with medium celloidin. 

2. Harden in chloroform, leaving only as much celloidin as 
will cling to the material when it is dropped into the chloroform. 

3* Change the chloroform twice in the next twenty-four 
hours. 

4. Add paraffin shavings, infiltrating with paraffin in the 
usual way. 

The method offers the following advantages: 

1. Delicate material does not shrink and become distorted. 

2. Delicate material with hard and tough elements in it 
is not torn by these refractory elements. 

3. Material ordinarily too hard to cut in paraffin cuts 
readily. 

4. Sections can be cut as thin as in paraffin alone. 

5. It has the advantages of both methods. 

fi. Material that is likely to crumble cuts as well as in 
celloidin alone. The sections, however, are thinner. 

7. Sections may l)e cut on either the rotary or sliding mi- 
crotome. 

The celloidin matrix may be left or it may be removed, after 
the removal of the paraffin from the ribbon, with ether-alcohol. 
This is likely to cause the sections to come off the slide when 
ordinary fixatives arc used. The use of Szombathy's * gelatine 
fixative will, I have found, overcome this difficulty. 

Michigan AGnicunTURAL CoLnCGB 

East LANsiNci, Michigan 
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N0TP]8 ON THE MICHIGAN FLORA 


PART IV > 

OLIVER ATKINS FARWELL 


GHAMJNACEAE 

Panioi-m Bicknkllii Nash var. Bushii (Nash) n. (‘onib. 
(Faiiiaim Jhishli Nash; KuU. Torr. Hot. I'lub, 2b: 5()H. ]S09). 
This differs from ih(^ typical form of the species in havinf? gla- 
brous spikelets and villous culms and leaf-shoaths. Dearborn, 
BillingUm and Farwell, No, 4o30a, July 14, 1917. 

FvCmNO(’iioLA Beauv. On page 349 of the Twenty-First 
Annual Report of the IVlichigan Academy of Science is found 
the new combination, E, CnmjalU (L) B(uuiv. f. sabulmuwi. 
Needless to say, this should have be(m E, CrusgalU (L.) Beauv. 
f. sabuUcola, 

CiiAETocHLOA Scribucr (Sktakia Beauv.j. In the Kew 
Bulletin, No. 4, pp. 124-127, 1920, Mr. (). Stapf discusses quite 
exhaustively th(i controversy regarding the validity of SeUiria 
Beauv. for a genus of grasses as opposed to Chaetochloa Seri bn. 
He? points out that Acharius in 1798 divided the genus Lichen 
L. into tribes, giving to each tribe a distinctive name and stating 
that others might consid(»r his tril)os as genera. Acharius not 
only named and descrilxMl tlie spc'cu'S under Lichen, but ap- 
pended the new binomial, his trilx? name with the specific name, 
for the benefit of those who might consider his tribes as genera, 
thus not only publishing his tribes and species under Lichen^ 
but also effectively elevating his tribes to genera and making 
the necessary n(iW combinations thereunder. SeUiria Acharius 
is properly published and, being older than Akclffna Acharius, 
is the valid name for that genus of lichens. The next available 

* For Parts L II, and III, see Reports of the Michigan Academy of 
Science, 20; 161-195, 21: 345-371, and 22: 177-185, rosixjctivoly. 
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name for the grasses that have been known as Setaria is Chae* 
tochloa Scribner. 

ChaktochItOA vERTiciLLATA (L.) Scribn. The only locality 
given for this species of foxtaibgrass is my own collection made 
at Ypsilanti, No. 1187, July 27, 1891. I have since found it 
at Detroit, No. 1187A, August 13, 1904, and No. 6677J, August 
12, 1920. Mr. Billington found in Detroit, in 1919, a form of 
the species that has very narrow leaves and smaller spikes with 
fewer and shorter bristles, which may be known as Cuaetochloa 
VERTiciLEATA (L.) Scribu., var. breviseta (Godr.) n. comb. 
(I^anicivrn t)erticilliiium, var. breviaetum Godr., FL Lorr., JII. 126. 
1844, according to Ascherson and Graebner, Syn. Mitt.-Eu. Fb, 
11.75. 1899). No. 5570i, August 8, 1920. 

The following forms, discussed under Setaria in a previous 
part of this series, will take the following names under Chae- 
tochloa: 

Chaetocheoa viRiDis (L.) Scribn. var. major (Gaud.) n. 
comb. {Panicum viride var. majus Gaud., Agrost. Helvet., 1. 18. 
1811, and FI. Helv., 1. 152. 1828. Setaria viridis var, rnaior 
Koch, Synopsis, 773. 1837). 

Chartochloa vikidis (L.) Scribn. var. minor (Koch) n. 
comb. (Setaria viridis var. minor Koch, Lc,; Panicum Wein^ 
manni R. & S. Syst., 11. 490. 1817. S. viridis var. arenosa 
Schur. Enum. PI. Transs., 723. 1866). 

Chaetochloa viridis (L.) Scribn. var. breviseta (Doell) 
n. comb, (P. viride var. hrevisetum Doell, Rhein. FI, 128. 
1843), 

Chartochloa Italica (L.) Scribn. f. praecox (Alef.) n. comb. 
(Pan. Italicim var, praecox Alef., Landw. FL, 315. 1866. Pam- 
cum Germanicum Mill, Gard. Diet., No. 1, 1768, according to 
Hubbard), 

Chaetochloa Italica (L.) Scribn. var. Germanica (Roth) 
n, comb. (P. Germanicum Roth, Tent. FL Germ., I. 27. 1788 
and II, 71. 1789, P. Italicum var. Germanicum Koeler., Descr. 
Gram., 16. 1802. S, Italica var. Germanica Schrader, Linnaea, 
XIL 430. 1838.) 

Chaetochloa Itauca var. Germanica (Roth) Farwell f. 
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Metzgeri (Koern.) n. comb. (P. Italicum var. Metzgeri Koern., 
Handb. Getrcideb., L 276. 1885). 

Chaktochloa Italica var. Gkhmanica Roth (Farwell) f. 
macrochaeta (Koern.) n. comb. (P. Germanicum Willd., Sp. 
PL, I. 336. 1797. P. Itaiicim var. vtacrochaetum Koern. Lc.). 

Muhlknbergia kacemoba (Mx.) B. S. P., var. violaoea 
Scribn. Simple stemmed plants with violet or purple spikes. 
I have not found it except in marl bogs near Orion, No. 4709, 
October 11, 1917.^ 

Mtthlenbehgia ambigtta Torr,, var, filiformir (Muhl.) 
F'arwell. On clay banks at Detroit, No. 5623, August 29, 1920. 
This species is not listed by Beal. 

Sporoboltts cryptandkus (Torr.) A. Gr. In rny last num- 
ber of this series, I described a var. tnvohdm^ of this species 
from near Rochester. The typical form of the species was 
found at Monroe Piers, August 8, 1920, No. 5569. It has flat 
leaves and an open, spreading panicle, while the variety has the 
panicle entirely included in the leaf -sheath, the blade of which 
is involute so that it looks much like some form of rush. 

Agrostis perennans (Walt.) Tuckerman. Whole plant 
weak and lax, culms spreading in all directions and lying upon 
the ground; spikelets 2^-3 mm. long, many of them articulate 
below the glumes as in Panicum, Shady, dump woods, Detroit, 
No. 5667, August 29, 1920. Another form, more slender, erect 
and about one-half as long (2-5 dm.) with smaller spikelets 
(l|-2 mm.) may be known as Agrostis pereimaiis var. humilis, 
n. var. I have not seen the spikelets in any other species of 
Agrostis with articulations below the glumes (not observed in 
the variety), nor have I seen any mention of such a condition 
for Agrostis,* The small, erect form with smaller spikelets may 

• M. racemosa var. ramosa (Vasey) Beal. The habit of thia plant is 
much that of M, MexicanOf being copiously branched from all or nearly 
all nodes. Found on Squirrel Island in St. Clair River on tl)p Canadian side 
of the boundary, No. 6^2, September 16, 1920. In all probability it o<;cur» 
on our side of tlie line and will be found if looked for. 

* I have been informed by Mr. Hitchcock that this condition may be 
observed in any species of Agrostis ^ but that he thinks it is merely a falling 
away of the glumes. My observations, as stated above, indicate otherwise 
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be con8i(l(?red as a w(dl-defiuo(i varic^ty, but searoidy distinct 
enough to rank as a good species. D('troit, No. t5672J, August 
29, 1920. 

Rkboolea NiTiDA (Spreiig.) Farwell. Listed by Beal (Mich- 
igan Flora) us a species of EnUmia for wliich Rebouhn is the 
older and valid name. Heal mentions only two k>calities and 
records it as rai't'. A third location is the valley of the Rouge, 
near Franklin, Oakland Oo., when* it was found in sandy soil 
on the sid(‘s of tin* bluffs bordering the stream. Billington, 
Farwell Walpole, No. />518, June 24, 1920. 

Graphephorum Cooleyi (A. Or.) n. comb. {Dupontia Cooleyi 
A. (Ir. Man., 550. 1852). f/. melicoiflcs (Mx.) Desv., of which 

this is usually (u>r»sidei'ed a variety or a synonym, appears to 
be amply distinct. 0. Cooleyi has an acute, awnkss kunnia, 
while C. melicoides has a bluntly two“tof)lhed and awned li^mma; 
also th(* fonn(*r has hirsute h*aves and slnait-hs, while those of 
the latter an* glabrous. Orion, Oakland (k>., No. 882, August 
2th 1895. A SfH*(!imen from Flint in the herbarium of Parke, 
Davis and ( 'o, is credited without date to tla* collection of 
D. (darke. 


C'achioi.a l)A<’TYnoN (L.) O.K. Beal cites but one locality, 
Latising, Mich. Found in a vacant lot on Jefferson Avenue, 
Detroit, No. 5029, August 29, J920. 

Dh’Lacmnk FAHOiouLAttiH (Lain.) Tieauv. This species was 
found in August, 1920, in the vicinity of Ypsilanti by Prof, 
B. A, Walpolt*. This is a new grass for Michigan; its general 
range is along the cH:>ast from Rhode Island to l\*xas and inland 


from Missouri and Nebraska to Mexico. Michigan 



there- 


fore, som(*what out of its usual habitat. 


Ekaguostis MULTiKnoHA (Forsk) Aschs, Listed by Beal in 


Michigan Flora as E, major Host. Spikelets oblong, 1 cm. or 
more in length, 19--41 flowered, very numerous and usually 


overlapping and forming a very dense, compact, lead-colored 
panicle. A widcdy distributed weedy grass. Oxford, Billington, 
Walpole & Farwell, No. 5009, August 22, 1920. There is 
another form of this species tliat looks to be quite distinct, 
but there are intermediate forms connecting the two. This form 
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has a very open, somewhat diffuse panich*, siiorter (5 mm. or 
loss) spikelets, which are widely separated anti only 1/3 1/5 
as many, fewt^r-flowored {5 7, rarely 3 9), and ovate in out- 
line; it is F. junltijlora, var. keraioideH (Prcsl.) Richter {Poa 
cUinjirntiis All.). Oxford, BillinKton, Walpole <fe Farwell, 
No. 5008, August 22, 1920; Tecumsoh, Hillington, August, 1920; 
Detroit, Farwt^ll, No. 5628, August 29, 1920, No. 5628J, August 
29, 1920, has the spikelcts f)urplish or purplish-tinged, 3~15 
flowtu'ed, 3 8 mm. long,, some overlapping; evidently an int(*r- 
motliaft* form, but with mort‘ of the characteristics of the variety 
than of th(‘ s{X‘cies. 

KoKVKMiPUs DiANDiiUs (Mx.) O.K. One of the rare gras.ses 
in Michigan. Found at Oaks, Berritui C-o., by Mr. Bil- 

lington, Septtanbor 13, 1920. 

Uniola LATUOLiA Mx. Not listed by Heal in Michigan 
Flora. Found by Mr. Billington at 3'‘hree Oaks, BtuTitm Co., 
Sep tern bf*r 13, 1920. dliis tind not only adds a new sjK'eies to 
(h(‘ flora of Michigan, but also extends the known range of the 
spe(.’i(*s consideral)]y northvru)‘d. 

Buomuk iNKUMis Leyss. Hungarian Clu'ss. Not includcKl 
in dray’s Manual; listed by Beal in Michigan Flora as in th(' 
vicinity of Lansing. Phmtiful along roadsides at- Algonac;, 
Billington, Walpole <Sr Farwell, No. 5502, June 20, 1920. 

Lepturus incurva (Ij.) n. comb. {Aegilopa incw'va L. Sp. 
PI., 1051; 1753. Aegilopti incurvatn L. Sp. PL, 1400. 1763. 
Lepiurus incurvatiis Trim Fund. Agrost., 123. 1820). Found 
on waste ground in the manufacturing districts of Detroit, 
No, 38122, July 30, 1914. A rare immigrant not since seen. 


CYPfJRACEAF 


CypETUis ScHWEiNiTZii ToH’. This sedge is listed by Beal 
only for a narrow stretch on the west(‘rn shores of the State; 
Manistee is the northern limit and Kalamazoo the eastern. It 
is found at Monroe Mers on Lake Erw*; probably it can be 
found at intermediate points. Billington & Farwell, No. 4574, 
Septen)l)tir 9, 1917. 
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ScLERiA TRiGiiOMERATA Mx. Royal Oak, Wayne Co*, Bil- 
lington & Walpole, August 4, 1920; Billington & Farwell, No. 
6680, August 12, 1920. 

ScLERiA Carouniana Willd. In Willdonow^s edition of the 
Species Plantarum, this name has precedence of place over S, 
patudfiora and should be the name used if the two species are 
to be united. Our plants are of the very pubescent form, 
typical of the species, which has not before been recorded for 
Michigan. This find extends the range of the species much far- 
ther north. Royal Oak, Billington & Walpole, Augiist 4, 1920; 
Billington & Farwell, No, 5579, August 12, 1920. 

Carex scoparia Schk., var. condensa Fernald. A form in 
which all the spikes are narrowly linear due to abortive or un- 
fertilized perigynia. Shores of Lake St. Clair, Algonac, No. 
5490, June 20th, 1920. The var. moniliformis Tuckerman is an 
occasional form in which the spikes are separated and the axis 
flexuous. Port Huron, No, 4975, June 23, 1918. The* varieties 
are rare in comparison with the species, 

Carex straminea var. pestucacba (Schk.) Tuckerm. Similar 
to the typical form of the species, but the spikes are clavate 
at the base from numerous staminate flowers. Collected near 
Ypsilanti by B. A. Walpole in 1920. 

Carex aeata Torr. Very local, but its range probably 
extends throughout the State. Royal Oak, Oakland Co., Bil- 
lington & Farwell, No. 5578, August 9, 1920. 

Carex echinata Murr. (C. steUulata Good.; C. Leersii 
Willd,). A quite variable sjjecies. Type form was collected 
at Yf)silanti, Washtenaw Co., No. 6469, May 30, 1920. An- 
other form with few spikes, more separated and with fewer 
flowers is var. ormanUia Fernald; collected at Franklin, Oak- 
land Co., No. 6517, June 24, 1920. 

Carex cephaeophora Muhl, var. anomala^ n. var. Pecul- 
iar in having secondary inflorescences (either peduncled and 
in the axils of the leaves or sessile and on the culm 6 or 7 om. 
below the terminal head), which are subtended by setaceous 
bracts often 6 or 7 cm. long; the peduncle from the lowest 
leaf-axil may be as large and as long as the euilm, so that the 
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plant apparently has twin culms. Dearborn, Wayne Co., No. 
6598, August 15, 1920. 

Cakex vuLPiNOinBA Mx. var. annectens (Bicknell) n* 
oomb. (C. anneciem Bickn. Bull. Torr, Club, 35; 492. 1908). 
Similar to the var. ambigtia Barratt, but in this the spikes are 
subtended by setacwus bracts, the perigynia are sub-orbicular 
and drab-colored. Equally rare in Michigan. Galesburg, No. 

5560, July 20, 1920; Shelbyville, No, 5562J, July 22, 1920. 
Cakkx spakganioides Muhl. var. lutea, n. var. Perigynia 

a bright, golden-yellow. The typical form of the species is an 
inhabitant of rich woods and is intensely green throughout. 
(.^hiB variety is found along roadside ditches and in open fields, 
is pale or yellowish-green, and the perigynia are bright, golden 
yellow* Galesburg, No. 5558^, July 20, 1920; Shelbyville, No. 

5561, ‘July 22, 1920. 

Carkx scabrata Schw. Franklin, Billington, Farwell & 
Walpole, No. 5506, June 24, 1920. Billington found it at 
Rochester a few days earlier. These stations are farther south 
than previously recorded. 


JUNCACEAE 

JuNcus Canadensis L. var. brevicaudatus Engelm. 
Listed by Beal as for Detroit and for Keweenaw Co, It was 
found at Marl Lake, Oakland Co,, September 18, 1920, by Bil- 
lington & Farwell, No, 5706; Royal Oak, Oakland Co., Bil- 
lington & Farwell, No. 6689, August 12, 1920. A rare species 
preferring open, sandy fields. 

JuNcus Tokreyi Coville, The typical form of this species 
has few (usually 3-6) very large, pale-brownish heads (60-80 
flowered, 14-18 mm. in diameter) composing a short (2-3 cm.), 
simple panicle, terminating a stout stem often 1 m. in height. 
Belle Isle, Detroit River, No. 1281, Aug. 4, 1892. From this type 
there are several distinct forms varying to J, nodosus L. in the 
sise of heads and slenderne^ of stems, but retainmg the floral 
characters of J, Torreyi Ooville, which has Far^r heads than 
auy other species known to me. 

Forma longlpss, n. f. Differs in having a larger (4-7 cm.) 
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panicle of more numerous (15-30) greenish heads (20-40 flow- 
ered, 10-12 mm. in diameter) on more slender and longer pe- 
duncles. River Rouge, No. 4341, July 21, 1916. 

Forma brepipes, n. f. Similar to the f. hngipes, but the pe- 
duncles or panicle branches are so abbreviated that the glomer- 
ules form a dense, often irregular, head. River Rouge, No, 
4341i July 21, 1910. 

Var. paniculata, n. var. Panicle oblong (16 cm.) with 
20-60 or more pale-brown heads (10-30 flowered, 8-10 mm. 
in diameter). In the small, few-flowerod heads, this variety 
approaches and connects with J. nodomis; some of the flowers 
have the petals equal in length to the sepals as in J. nodosti^, 
but lack the long capsule and the brownish-purple color dhiiy 
acteristic of that species. Detroit, No. 1648^, July ^2^^ 1899, 
and No. ir)74a, July 6, 1900. 

Var. globularis, n. var. Stem terminated by a single glob- 
ular head of 40-80 flowers and 15 nun. in diameter, about 
3 dm. in height and slender, as in J. fiodosus^ but the floral 
characters are those of J. Torreyi. Squirrel and Walpole islands 
in St. Clair Riv<*r, No, 5689, Sept. 16, 1920. 

LIUACEAE 

Tkilltum kkectum L., var. album (Mx.) Pursh. A rare 
form of the sp(*eies in Michigan. Not often seen. Detroit, 
Farwell, No. 5434, May 23, 1920. 

ORCHIDACEAE 

Habenabia hypebborea (L.) R. Br. var. media (Rydb.) 
n. comb. {Limnorchia media Rydb. in Britt, Man., 294. 1901), 
Differs from the typical fonn of the species in having a more 
slender, obtuse spur, not clavate-thickened, and manifestly 
longer than the lip. Doubtless most of this species found in 
Michigan belong to this variety.^ Marl Lake near Orion, No. 
6707, September 18, 1920. Another variety, much more slender, 
with smaller, more erect flowers, with spur often acutish, may 
be known as var. Huronensis (Nutt.) n. comb, (Orchis Huron^ 
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ensis, Nutt. Gen., IL 189. 1818). Nuttairs species was 
described from plants collected on the islands of Lake Huron 
and Lake Michigan. I have seen no specimens of this form 
from Michigan, though doubtless it is still to be found in the 
islands just named. Specimens from New York show it to 
possess good varietal characters. The typical form of the 
species with clavate spur shorter than the lip probably is not 
found in Michigan. The variety media haw the lip somewhat 
dilated at the base. 

Thiorchis Romanzoffianum (Cham.) Nieuwl, Very 
rare in the southern part of the State. Marl l^ake, No. 5701, 
September 18, 1920. 

p£:iisrcAmACEA£i 

Polygonum amphibium var. marginatum Farwell. f, hirtuo- 
Bum, n.f. Stemw decumlxjnt, 6 dm. or more in length, lowerinast 
nodes occasionally 1 dm, in length and glabrate, the sheaths 
1/3 avS long, shortened in the upper parts where are overlapping 
sheaths with broad foliaceous borders; leaves narrowly lance- 
olate, 13""20 cm. in length, acutish at apex, acute to subcordatc^ 
at base; peduncles 2-5 cm. hirsute, but not glandular; spike 
oblong (25 mm. long), dense, flowers a bright rose color, occa- 
sionally with a wecond and much smaller ovoid or subglobose 
spike; loaves, sheaths and upper parts of stem shaggy with 
soft, spreading hairs. Detroit, No. 5620, August 29, 1920. 
Growing on the banks of a drainage ditch which is generally 
dry. Perhaps this is the same as Greene’s Perdcaria viUmuki. 

AMARANTHACEAE 

Amaranthus Torheyi (Gray) Benth., f. prostratus n.f. 
Plant prostrate, otherwise as in the typical form of the species. 
Found by Mr. Billington, September 5, 1920, near the railroad 
tracks at Tecumseh. The plants were growing on a heap of 
rubbish which may have been made up of refuse from railroad 
cars. Mr. Paul C. Standley identified the plant as A. Torreyi 
and writes that previously it has not been reported east of 
Iowa, 
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RANUNCULACEAE 

Anbmon® QtjmQtrEFOUA L., var. bifolia, n. var. Involucre 
composed of but two leaves, about one-half the size of the basal 
leaf, which is about 12 cm, wide by 6 in length; flower 2.5 cm, 
in diameter. Under shrubs near Rochester, No, 5431, May 20, 
1920. 

CRUCIFERACEAE 

Lepidium peefoliatum L. Found along the Michigan Cen- 
tral tracks west of Ypsilanti by Prof, B. A. Walpole early in 
May, 1920, 

Buksa Bursa-pastokis (L.) Britton, var. 1, intborifou^ 
(DC.) Farwell. Found at Ypsilanti, No. 5466, May 30, 1920, 
var. 2, minor (DC.) n. comb. {Capselki SurBa^pastoriSf var. 
minor DC. Syst., II. 384, 1821 and Prodr., I. 177. 1824). Plant 
small, under 3 dm. in height, mostly simple, basal leaves small, 
under 4 cm. in length, Ypsilanti, No. 5465, May 30, 1920. 

Gakilb Ameeicana Nutt. Plants collected on the shores of 
Lake Erie at Monroe Piers arc of this species, according to. the 
classification of Millspaugh, as given in Field Columbian Mu- 
seum Botanical Series: 2: No. 2. I26-'133. 1900. 

CJROSSULARIACEAE 

Kibbs oxyacanthoidrs L. According to the last revision 
of this species by Fernald, Rhodora, 13 : 73-76, 1911, it is con- 
fined to the Lake Superior region, so far as its Michigan range 
U concerned. 1 have found it in Keweenaw Co., No. 85, May 
16, 1884, and No. 3068, August 22, 1912. The plants from other 
parts of Michigiin that have been referred to this species have 
now been placed in H. hirtellum Mx., a name revived for the 
form with the fruiting canes not bristly above and with leaves 
without glands, while R. oxyacanthoides has been restricted to 
the ffltta with bristly canes and ^ndular leaves. Parkedale, 
No. 3481, June 15, 1913; Rochester, No. 85a, May 25, 1909. 
The type has the base of the leaves cuneate, while another form 
with subcordate leaves is var. saxostm (Hook.) Fernald. Ypsi- 
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lanti, No. 5470, May 30, 1920. A third form differs from the 
type, which is slightly pilose or nearly glabrous, in having 
the twigs and leaves densely white tomentose and is var. calcic 
cola, Fernald. St. Ignace, No. 2062, June, 1908. 

LEGCMINACEAE 

Mkibomia NUDiPLOHA (L.) O.K. forma foliolata, n. f. An 
occasional foim, foimd probably throughout the range of the 
species, with one or two trifoliate leaves on the scape and with 
or without axillary racemes. Royal Oak, No. 5590, August 12, 
1920 (no axillary racemes); Dearborn, No. 5602, August 15, 
1920 (axillary racemes). 

Meibomia Illinoensis '(A. Gr.) O.K. Only three stations 
given by Beal; a fourth station is Tecumseh, Lenawee Co., 
where it was ‘collected September 5, 1920, by Mr, Billington. 

Meibomia vmiDiFLOKA (L.) O.K. Not listed by Beal, but 
credited to Michigan in Gray's New Manual. It was found in 
considerable abundance by Billington & Farwell at Dearborn, 
No, 5601, August 15, 1920. 

PISTACIACEAE 

Rhvs copallina L. f. crisps, n. f. The flowers are trans- 
fonfled into small, variously divided and curled leaves. De- 
troit, Billington and FarweU, No. 6669, August 29, 1920. 

ACEEATACEAE 

Acer Saccharxjm, Marsh, var. glaucum (Pax) C. S. Sarg* 
Differs from the type in having the under-side of the leaves 
glaucous. Algonac, No. 5492, June 20, 1920. Another form, 
differing from the one mentioned above in having the leaves 
only 3-Iobed and decidedly broader than long, is the var. Rvr 
gelii (Pax) Rehder,^ Algonac, No. 5493, June 20, 1920. 

COENJCULATACEAE • 

Oenothera MURiCAtA, L. var. ntbricauJit, n. var. Fruiting 
spike very dense, pods strongly overlapping, bracts shorter than 
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the pods, flowers 1/2 -2/3 the size of those of the species, the 
petals 10 to 12 nun. in length, calyx reddish, stem simple or 
profusely branched, dark red throughout, leaves more or less 
red, pubescence as in the six'cies. With the species near Dear-' 
born, where these two forms grow in great abundance, the 
dense, naked spikes and conspicuously red stems of the variety 
form a strong contrast to the foliaceous spikes and green stems 
of the species. Billington & Farwell, No. 5597, August 15, 1920; 
Detroit, No. 5625, August 29, 1920. Var. canescem (T. & G.) 
Robinson differs from th(‘ species in having the pubescens more 
silky and appressed, the tubercular hairs fewer or absent. 
Rather scarce, but of wide distribution. Keweenaw (^o.. No, 
2114b, October 7, 1910; Geddes, No. 2114a, August 21, 1909; 
Stoney Oeek, No. 3824, August 9, 1914; Royal Oak, No. 
4556, September 8, 1917, 

O. PHATENSis (Small) Robinson. Has sessile capsules and 
plant is softly hirsute. Detroit, No. 2055, July 8, 1908, 

UMBELLATACEAE 

Uraspekmum auistatxjm (Thunb.) var. villicaule (Fcrnald) 
n. comb. {Osrnorrhiza longistylU, var. villicaulu. Fernald, Rho- 
dora 9: 52 53. 1909). Stem densely white villous. Near Monroe 
Piers, No, 5476, June 3, 1920. New to the state flora. ^ 

aENTlANACKAE 

Gentiana Billingtonii) n. sp. Briefly dcscrilx^d as with the 
habit, stature and foliage of aJ6a., var. Andrewdiy and with 
the flowers of (h puberulay but with shortened lobes, which are 
about 4 mm, long and about twice as long as the serrate appen- 
dages; the anthers are unconnected. Probably a hybrid of the 
plants named above. Squirrel Island in St. Clair !Wver on the 
Canadian side of the line, No. 5678, September 16, 1920, As 
the anthers are not connected, this would come in the same 
division of the genus Gentiana as (7. pvberula and should be 
placed next to it. Though this has not yet been discovered in 
Michigan, it might be found if looked for where both the spe- 
cies named above are known to occur. 
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lABJATAVEAE 

Teuctuum occiDENTAETs A. Or., var. Menthifolimn (BicknJ 
n. comb. {T. Menthifolium^ Bickn.; Britt. Man., 1088. 1907). 
A slender form with ptibescence not viscid uor glandular, flowers 
smaller. Monroe Piers, No. 5565, August 8, 1920. 

T. Canaoense L. (T. lUtorale, Bickn. Bull. Torr. (Jlub, 28: 
169. 1901). Linnaeus writes — Plants e Canada F'oliift gaudel 
angustioribus, . . . ai Hortonsis Foliis majoribus rugosis. . . 

The leaves as thus described represent the plant more recently 
named T. lUtorale, characterized by narrow, rugose leave. The 
plant currently passing as 7\ Can/ideme is 7\ Virginicsim, L., 
the form with broad thin leaves not rugose, an<l maj^ b(^ known 
as Canademe, var. Virginicum (Linn.) n. comb. Monroe Piers, 
No. 5560, August 8, 1920; Dearborn, No. 5595, August 15, 1920. 

DRAcocEiuiAEUM VuiOTNiANUM L. The typical form of this 
species has narrowly lanceolate, acutely serrate leaves, with 
the flowers closely set in the spike. Kt'weenaw Co., No, 621, 
July 26, 1888. A form with a more j>aniculate inflorescence, 
fleshy, broadly lanc(K)late leax'es sharply serrate, and with 
flowers inon^ closely set in the spike is var. speciosum (Sweet) 
n. comb. {PhysoHiegia Virginianaj var. speciosay A. Gray, Syn. 
FL, II. 383. 1878). Low wet grounds near Monroe Piers, No. 
4566, Augtisi 9, 1917. 

Another and very different plant has the lower leaves oblong 
or obovate, obtuse at apex and narrowed into a slender or 
broadly winged petiole, the upper leaves oblanceolate and 
acute, not diminishing in size, sessile, all entire or crenate at 
the apex; the flowers are fewer, usually opposite in the spike, 
the pairs separated and the bracts smaller and awl-shaped; it 
is /). denticulatuniy Ait.^ Waste grounds at Detroit, No. 5093}, 
July 14, 1918. Probably an escape from cultivation. 

KoeUia ificana (L.) O.K. Michigan is within the general 

* Th6 plant described above aa D. deyUiculaiuni i» very aimilar to tho 
illustration in Britton and Brown’s lUuatrated Flora, Fig* 3600, p. 117. 
1913, htit the kavoH are not reduced. Certainly the illustiution of Britton 
and Brown does not represent the same variety as does Plate 214 of the 
Botanical Magazine. The f<^m6r probably represents D. dentictdcUum 
Ait, var. obovatum (Ell) n. combi (P. Virginiana, var. ohowate, A, Or., Lc.), 



98 


Oliver Atkins Farwell 


range of distribution for this species, but it is not recorded by 
Beat I found it on an unimproved lot in Detroit, August 29, 
1920; No. 

Lycopus lucidus Turcz. (L. asper, Greene). Leaves linear- 
oblong or narrowly oblong-lanccolate, of nearly the same width 
throughout. Keweenaw Co., No. 1831, August, 1904. The 
commoner form of this species is var. AmericanuSf A, Gr., in 
which the leaves are elliptical to lanceolate, or broadest at 
the middle and narrowed each way. Wyandotte, No, 4384, 
August 20, 1916. 

RINGENTACEAE 

Aureolaria heterophyUa (Nutt.)* n. comb. (Gerardia hetero* 
phylh^ Nutt. Trans. Am. Phil. Soc., 5: 180. 1837). Has large 
lanceolate, almost foliaceous calyx lobes. Chandler collected this 
near Orion and a specimen is in the herbarium of Mn Billing- 
ton. 

Digitalis lAnata Ehrh. Some twelve or thirteen years ago, 
I imported the seeds of a half-dozen or more different species 
of Digitalis. It was my intention to raise the different kinds 
and to test them physiologically to ascertain if the other spe- 
cies of Digitalis were as physiologically active as D. pwrpwrca, 
and also to detennine if any or all could be used equally well 
as a therapeutic agent. The seed was distributed to various 
people who had gardens and were willing to help. 

Most of the species were successfully grown, but all died 
out with their cultivation except D. lanata Ehrh. This was 
grown by Mr. H. C. Hamilton on Grosse Isle, where it has es- 
caped to the roadsides, etc. He informs me that it is very per- 
sistent and is spreading. After thirteen years' growth, it prob- 

*AUB»OLAjau SxtNNERiANA (Wood) Farwell, var. aspanila (A. OrO n. 
comb., (Oerardia tenuifoliat var. asperula A. Gr. Bot. Ga»., 4: 1S79.), 

f, pallida ni. Flowers cream colored. Squirrel Island in St. Clair Biver, 
BiUington A Farwell, Ko. 5673, September 16, 1920. BOlington collected 
this at station a year previously; also at that time, Avrwiaria 
(Vahl) Farwell var. Gattl^eri (Small) n. comb. (Garordia OaUingeriy Small, 
FI. So. U. S., 1078. 1903) . Billington A Farwell at Squirrel Iahm4 No, 5675, 
September 16, 1920. A. tenuifolia and its aOiea, as collected on this island, 
did not turn black in (frying and A. irOermedia did so only partially. 
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ably should be classed aa advmtine. It has been tested and found 
to be three times as active as the official Z). purpurea L. Other 
species of the genus are likewise therapeutically active. 

PLANT AGIN ACEAE 

Plantago RtJGEiiH Dene. var. asperula n. var. Leaves 
broadly ovate or subrotund, rough pubescent. Billington, Far- 
well & Walpole; fields near Oxford, No* 5616, August 22, 1920. 
P. Rugelii as found in this region is quite glabrous and the 
leaves are usually oval.® 

C0MP081TACBAE 

SoLiDAGo BiconoK var. concolok T. & G. f. ramoslor n. f. 
Plant larger 1 to 1.3 m. in height; racemes of the inflorescence 
1 to 3 dm. or more long, forming a panicle that is a quarter 
or a third of the entire height of the plant. Billington & Far- 
well, Detroit, No. 5626, August 29, 1920, 

8. HTJMiLis, Pursh. According to Fernald, Pursh’s name be- 
longs to the plant more generally known as S. xdiginosa. It 
inhabits bogs and swamps, but is not common. The upper 
leaves are much reduced; thyrse naked, dense, oblong. Ke- 
weenaw Co,, No. 579, August 29, 1887; Parkedale, Nos. 3114, 
3115, 3117, 3118, September 2, 1912; Marl Lake, No* 5704b, 
September 18, 1920. 

S. UNiLtGULATA (DC.) Porter. Similar to the preceding, but 
the racemes are elongated and recurved, forming a small panicle 
with the heads one-sided on the branches. Marl Lake, No. 5708, 
September 18, 1920. 

S. NEGLBCTA T. & G. hos a much larger panicle; the upper 
leaves are but little reduced and extend into the inflorescence. 
Orion, No. 980, August 29, 1896; Keweenaw Co., No. 930a, 
October 8, 1914; Oxford, No. 4763, October 16, 1917; Bloom- 

* P. Kuoxiiii, var. altemiflora, n. var. Leaves small, oval, blade about 
4 cm. long on a slender petiole half its length, essentially* glabrous; scape 
10 em., w upper half bears about 16 alternate flowers, the lower capsules 
separated; the upper slightly overlapping. Dr. Asa Fitob, Fast Greenwich, 
N.Y., 1S61. This and small specimens of P. major were distributed by Dr. 
Fitdh as P. media. 
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field, No. 4595, September 16, 1917; Marl Lake, No. 6714J, 
September 18, 1920. A form of this species when growing with 
S. humiluj and f)erhai)S the result of inter-breeding, has a much 
reduced panicle; the branches rarely exceed the subtending 
heaves, many of them not secund. Strongly resembles S, hwni- 
lisj but the inflorescence is longer, looser and foliaceous. It 
may l>e known as var. simulata, n. var. Marl Lake, No. 5709, 
September 18, 1920; Oxford, No. 5613, August 22, 1920. 

Boltonia astehoides (L.) L^Her. Shores of Huron River 
and Lake Eric near Monroe Piers, No. 2184, August 20, 1910. 

SERicorARPUs LiNiFOUus (L.) B. S. P. Keweenaw Co., No. 
1829, August 4, 1904. 

S. ASTEKOiDEs (L.) B. S. P., f. albopapposus n. f. Pappus 
white, Galesburg, No. 5097a, August 31, 1918. These two 
species are north of their recorded ranges and may have been 
stray immigrants. 

Asteh dumobus var. strictiok, T. & G. In this, the fewer 
branches are more erect and rigid. Marl Lake, No. 5704, Sep- 
tember 18, 1920. A fonn with a simple stem (?ndod by a single 
head may })e known as A ster dtmomis (L.) f . monocephalus, n, f . 
Marl Lake, No. 5704a, September 18, 1920. 

Antennahia Brainerdii Fornald. Sandy hills and banks of 
the Huron west of Ypsilanti. No. 5463, May 30, 1920. The 
plant from Michigan described by Dr, E, L. Greene as A. 
bifrons probably belongs here, but is of much laUjr date. 

Erechtites HiERActFOUA var. INTBHMEOIA, FcriWd. Upper 
leaves reduced to bracts. Rare. Detroit, No. 5672, August 29, 
1920. 

Lbontodon laevigatum Wind. {Taraxacum eryihrosper^ 
murriy Andrz.). The Red-seeded Dandelion. Ypsilanti, No. 
6461, May 30, 1920. Previously reported by myself from De- 
troit. I have seen it on the Keweenaw Peninsula and it prob- 
ably occurs throughout the State. Frequently the whole herb- 
age dries red. 

DEFARrMENT OF BOTANT 

Parke, Davia & Co. 

Detroit, Micuioan 



THE MYCOLOGICAL FLORA OF THE HIGHER 

ROCKIES OF COLORADO 


a H. KAUFFMAN 

In 1917 the writer, accompanied by his wife, spent the 
month of August at Leal, Grand County, collecting and study- 
ing the fungi of that vicinity.^ Leal Post-Office is the last ranch 
at the upper end of the valley through which runs Williams 
Fork Creek. This station is within the shadow of Ute Peak 
and of the Williams Fork Mountain range on one side, and the 
slopes leading to the C'ontinental Divide on the other. At this 
point the stream is forked, with the two tributaries forming 
moist, narrow valleys up which much of the collecting was done. 
The elevations covered varied between 9,000 to 10,000 feet. 
The surrounding forest is a part of the Arapahoe National For- 
est, It consists principally of lodge-pole pine, sparsely inter- 
spersed with Engelmann spruce, while the higher portions are 
characterized by thick stands of subalpine fir. Aspen is scat- 
tered over the lower openings. ' 

In 1920 a second trip was undertaken, this time to the east- 
ern slope of the Continental Divide, in the region around Tol- 
land, Gilpin County. On this occasion, Mr. Frank B, Cotner 
and Mr. Dow Vawter Baxter, two students from our laboratory, 
offered their services, and assisted in a survey of this area dur- 
ing the month of September. Mr. Baxter paid special atten- 
tion to the rust flora, while Mr. Cotner collected Discomycetes. 
Unfortimately, Mr. (IJotner was called home in the middle of the 
month, thus reducing the party to two. 

A cabin was rented about a mile east of Tolland and excur- 
sions made up the streams in all directions. The region is well 

^ A grant of one hundred dollars was given the writer by the American 
Association for the Advancement of Science, to help defray the expenses 
of this trip. 
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known to botanists as the location of the mountain laboratory 
of the state university of Colorado. 

This station was barely twenty-five miles, as the crow flies, 
from the one at Leal on the west side of the Divide. Its topog- 
raphy and flora have been discussed by a number of writers. 
(See Literature: 1, 4, 5, 6, 7, 10.) 

The forests present and the elevations covered were about 
the same as at Leal. The rains had been abundant during Au- 
gust, and a copious crop of fungi, especially agarics, had fruited 
and many of these apparently did not again appear dur- 
ing September. The August crop was still in evidence when 
the party arrived, but was largely gone before it could be 
studied. This was especially true of the Cortinarii, which must 
have been very plentiful in August, but were comparatively 
rare in September. At I^eal, the Cortinarii were astonishingly 
plentiful in August. In other parts of the United States, no 
such general fruiting of Cortinarii was observed until later in the 
season, although fruiting varies more or less with the weather 
conditions of any season. 

Two papers have recently appeared, listing fungi from Col- 
orado. Seaver (8) gives an account of the Discomycetes, many 
of which were collected at Tolland by Professor Bethel and 
himself, during August and September, 1910. Overholts (3) 
spent portions of the two seasons of 1913 and 1914 at Tolland; 
his lists include all the principal groups of fungi. It was the 
initial intentiori of the writer to explore a different* portion of 
Colorado, but circumstances interfered, and Tolland was selected 
instead. Duplication has, therefore, resulted, but on the other 
hand, now material was obtained to justify the time spent in 
this region. 

The identifications were made largely by the writer. He 
is under obligations to Dr. E. B. Mains for an examination of 
all the Rusts; to C, G. Lloyd for opinions on some specimens 
sent him; and to Dr. L. 0, Overholts for information on the 
identity of some Porias. The Myxomycetes were identified by 
May V. Cannon of our Herbariiun. In some cases, the writer 
of this paper has, nevertheless, followed his own judgment, and 
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all errors of identification should be laid at his door. Many 
unusual collections were made by those who accompanied us 
on these trips, and a large share of the success of the ventures 
is due to them. 

The material is or soon will be accessible in the mycological 
collections of the Herbarium' of the University of Michigan. 

MYXOMYCETES 

From Tolland, Colorado. (See Literature: 2,9.) 

Arcvru incarnata Pers. On dead wood. 

Arcyria nutans (Bull.). On Merulius. 

Akcvria orkstedtii Rost. On conifer log. 

Badhamia DEC1PIEN8. (Curt.) Berk. On bark of spruce. 
Badhamia macrocarpa ((^es.) Rost. On dead wood. 
CoMATRiCHA 8TEMON1T18 (Scop.) Sheld. On log, 

CoMATRiCHA 8UK8DORFII E. & E. On exjniferous log. 

Didymium SQUAMUL08 UM (A & S.) Fr. On spruce log. 

Fuligo ovata (Schaeff.) Macbr. On conifer stump. 

Fuligo violacka Pers. On wood. 

Lbocabpub fhagilis (Dicks) Rex. On wood of Pojmlus tremvr 
loides. 

Lycogala bpidendron (Buxb.) Fr. On pine log. 

MuciiiAoo 8 P 0 N 0 I 08 A (Ley.) Morg. On grasses. 

Phybaruu NBFRoiDEUM Rost. On Abies log. 

Stemonitis FU8CA (Roth) Rost. On coniferous log. 
Tiuiadochb alba (Bull.) Macbr. On old wood. 

Trichia decipibns (Pers.) Macbr. On log of Picea. 

Triciiia INCONSPICUA Rost. On mossy wood. 

Tbichia pbrsimilis Karst. On conifer wood. 

Trichia varia (Pers.) Rost. On sticks. 

Tubipbra fbbkuginosa (Batseb.) Macbr. On dead wood.* 
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ASCOMYCBTBS 

DI8COMYCETB8* 

Gicoglossacbae 

CtTDONiA ciRciNANs (Pers,) Fr. In moist places under 
spruce and pine. Tolland. 

Mitkxjxa oucullata (Batsch) Fr. Rare, on fallen needles of 
Picea Engelmanni. Tolland. 

Mithula ittRKQULARis (Pk.) Durand. Infrequent, Tolland. 
Low ground under pine and spruce. 

Mitrula muscicola P. Henn. Infrequent, Tolland. 

One collection on moss at Tolland, 9500-ft. elevation, and 
one collection on moss in swampy ground at Leal, 8600-ft. 
elevation, the latter under poplars, the former on a steep, 
moist mountain side. Seaver (l.c.) reports it as Af, grcuyilis 
Karst. 

Helvellaceae 

Helvella albipes F^kn. (See Plate XXX.) Frequent, 
Tolland. 

Under Alnus and conifers. It seems best to keep this dis- 
tinct from //. elasticat as the latter is known throughout the 
Eastern United States. The blackish-brown, bilobed deflexed cap 
and white to snow-white stem are too striking to be neglected. 
All our collections except one are, unfortunately, rather imma- 
ture, but experience with this group indicates that the spore 
size at maturity would doubtless average well up to the sise 
given for if. alidpea by Rehm. In one collection the plants are 
shorter-stemmed, but the spores are more mature and measure 
up to 21 ju long by 13.5 ju wide. 

HELVEtiLA INFULA Fr. (See Plate XXXI.) Leal and Tolland* 

Scattered and usually Solitary. Aug.-Sept. This cannot 
as yet be considered as identical with Gyromitra esculenta Fr,, 
although Seaver (Mycologia Vol. Ill) has brought together argu- 

* Dificomycctes are noted for the moet part aooordmg to Behm, Raben- 
horst, Kryptogomen Wora, I, 3. 
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mentB in favor of such identity, Gyromitra esadenta is a highly 
gregarious plant, occurring in early spring and nearly always 
under pines. Its form, to be sure, varies in different individ- 
uals and some approach infula in surface form and lobing. 
H. infula, on the other hand, occurs throughout the summer and 
fall, in coniferous forests of any kind, singly for the most part, 
or at least few and scattered in a locality, I have found it, 
without much variation and not at all suggesting the gyrose cap 
of the other, in conifer forests from the Atlantic to the Pacific. 
For the sake of comparison, a photograph of Gyromitra escu- 
lenta, as it grows abundantly under pines in Michigan, is in- 
cluded. (See Plate XXXII.) 

HeIiVeixiA lacunosa Afzel. form minor. Infrequent, Tol- 
land. * 

On the ground under conifers. Except for size and a tend- 
ency for the stem to be slender and taper upwards, it is not 
sufficiently distinct. Ascospores 15-17 x 10-12 fi. 

Pezizaceab 

Acbtabxjxa sulcata (Pers.) F’k’l. Somewhat frequent, Tol- 
land. 

On moist, sandy, or swampy soil, along streams, etc., under 
willows, alders, pine and spruce. A very variable plant in size 
and stem characters, but the ribs scarcely extend into the lower 
surface of cap. Ascospores 18-23 x 10-13 n at maturity. The 
small forms approach Helvella pezizoidea Afz. The minor form 
of H, lacunoaa, mentioned above, had very noticeable ribs ex- 
tending to the margin of the cap. 

Gbopyxis cupularis (L.) Sacc. Infrequent, Tolland, On 
the ground under conifers. 

Lachnea hirta (Schum.) Gill. Infrequent, Tolland. On 
wet humus and moss, 

LachnEa scutbllata Gill. Infrequent, Tolland. On rotten 
wood. Apotheoia over a centimeter broad. 

Otu>ea lefobzka (Batsoh) F’k’l. Infrequent, Tolland. On 
low ground under conifers. The spores are only 12-13.5 x 7-8 p, 
but in other respects, the plants are typical. 
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Otioea umbkina (Pers.) Bree. Rare, Tolland. On and 
among moss in low ground under conifers. This is certainly 
Brcsadola’s species (See Fung. Trid.f 11. 68), although our 
plants were only half-size. Iodine does not color the asci blue. 
Spores 15“17.5 x 8™9.5 fx. 

PucARiA BADiA (Pers.) F^k'L Leal md Tolland. On sandy 
or mossy soil under pine and spruce. 

PucARiA REPANDA (Walilb.) Rchm. Infrequent, Leal. On 
very decayed wood and humus, under spruce and pine. 

PusTULARiA CORONARIA (Jacq.) Rchm. Infrequent, Tolland. 
Only two collections of one specimen each; apparently, it was 
too lat(j in the season. Along streams in soil and humus: 

Sarcosoypha mkdabtoma (Sow.) Cooke. Rare, Tolland. On 
much decayed wood imbedded in 'mossy ground. 

SepuX/TARia ahenjcola (Lev.) Rehm. Infrequent, Tolland. 

On sandy soil under pine. Spores 20~ 24 x 10-13 (14) /x. 

1 

Helotiaceae 

Chlorosplenium aeruginascens (Nyl.) Karst. On de- 
corticated wood, probably Salix. Well developed apothecia 
were obtained. The other species was not found. 

CoRYNE URNALia Sacc. Rare, Thlland. On much decayed 
wood. 

Dasychypha PULVERXJLENTtJM (Lib.) Sacc. var. fructicola 
var. nov. 

On old fallen cones of Pinus contorta. Agrees well with 
Rehm^s description and some European Exsiccati, except in 
slightly larger average size of the apothecia, which are white 
externally. Apothecia 1-1.5 (2) mm. broad; asci 55x6 
spores 7-9 X 1.6-2 fx. The paraphyses are sublanceolate up- 
wards and ally it closely to the genus Laohnum Retz. 

Helotium alxdcola sp. nov. 

Apothecia 1.5-3 mm. broad, 1-4 mm. high, with a pale 
ochraceous h^menium, later pallid, at first closed, margin in- 
curved on drying, externally white and glabrous, subsessile to 
stalked, caespitose in small groups on small cankers at base of 
Alnus trunks recently dead; asci about 225x10-12 Mi cylin* 
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drical, rounded above; paraphyses hyaline, filiform, non-clavate 
above, 3-4 ^ diam-; ascospores 20-25 x 5.5-6.5 subfuaiform, 
smooth, minutely granular within or with one central oil-glob- 
ule; none were seen septate. 

On small cankers at base of dead trunks of Alnm tenuifoUaj 
along streams, frequent. Whether this acts parasitically could 
not he determined, but some of the circumstantial evidence ob- 
tained seemed to indicate that it does. 

HistoriUM Boudikki Sacc. et Trott. On bark and wood of 
Alnus tenuifolia. When fresh, the apothecia are cream-buff, 
which changes to fulvous-yellow on drying and with age. 

Helotiitm citrinum (Hedw.) Fr. Common, Tolland. On 
rotten wood of deciduous trees. 

Helotium suLPiiiJKATUM (Sclium.) Phil. var. Piceae var. nov. 

Gregarious on decaying needles of Picea Engelmanni, Apo- 
thecia 1-3.5 mm, broad, disk pale-yellowish, glabrous externally, 
on short, thick, darker stipe; asci cylindrical, about 150 x 12 ja, 
paraphyses equal, filamentous, straight or frequently somewhat 
coiled above, projecting above asci; spores hyaline, smooth, 
continuous, without oil-drop, 10-12 x 5-6 p. This probably 
deserves more than varietal rank. 

Hymenoscypha sctjtula (Pers.) Phillips, var. Grossulariae, 
var. nov. 

Apothecia 1-3 mm. broad, slightly tough, externally white 
and minutely tomcntulose, disk when fresh '^antimony yellow 
(Ridg.), stipe short, 1-^2 mm. long, slender, cinnamon" (Ridg.). 
Asci lOO-llO X 8-9 /i, subcylindrical, slightly thick-walled not 
blue with iodine; ascospores 16-19x3-4 ja, hyaline, l-«eptate 
at the last, subfusiform, more acute at one end, paraphyses 
filamentous, equal throughout in width. 

On dead stems of Grossularia sp. 9500-ft* elevation. There 
are no definite hairs externally, such as occur in apothecia of 
Dasychypha. 

Hymbkoscypha sxTBLEKTicunABE var. coNS(}»iprtrM Karst. 
On decaying wood of Salix. Disk dingy pale-ochraceous. 
Ascospores 14-16 x 4-4.6 (5) m* • 

HrMBNoscTFHA viRGtnuTOEUM PhiU. On old wood, probably 
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of Alnus. Apothecia chrome-yellow when fresh, then dull red. 
Spores 12-18x3,5-4.5 

LACHNEXiLunA CHRYSOFHTHAiiMA (Pers.) Phillips. On timbers 
of coniferous wood in interior of mines. See note by Seaver (Le,)^ 

Lachnella flammea (A. & S.) Fr. Common, Tolland. On 
decorticated sticks of Salix sp., Alntis /enwt/olio, and Populv^s 
tremuloides, 

Lachnum bicoIiOr (Bull.) Karst. Infrequent, Tolland. On 
decayed log of Salix. Disk of apothecium yellow when fresh, 
fading. 

Ombrophila janthina (Karst.) Rehm. Infrequent, Tolland. 
On decaying cones and cone debris of Picea Engelmanni. 

Phialea lutkscens (Hedw,) Gill. Infrequent, Tolland. 
On rotten hard wood of conifers. 

Phialea sxJBTiLis (Fr.) Rehm. Frequent locally. 

On needles of Picea Engelmanni in brush-piles, partly covered 
by debris from high water. The slender stipes are longer than 
are typical in the sense of Rehm, being 0.5-2.5 mm. long, and 
the spores are very narrow, scarcely over .5 m wide. The plant 
is entirely pure white when fi^h. 

Tapesia EVILESCEN8 Karst. 

Apothecia .5-1 mm. broad, cupulate when fresh and then 
disk is whitish, cinerescent, externally with whitish margin, else- 
where brownish-fuscous, glabrous except where immersed at base 
in the fuscous, adnate, rather thin, interwoven subiculum; con- 
text thin, whitish above, brownish-filamentose downward, with a 
thin excipulum of subpolygonal, dark brown and thick-walled cells; 
asci 60-65x3-4 subcylindric-subfusiform, subacute at apex; 
parapbyses filiform, equal, 1-1.5 ju thick, hyaline. Spores cylin- 
drical, straight, *subequal, 8-9 (10) x .5-1 /i, biseriate in upper 
part of ascus. Hyphae of subiculum dark brown, brittle, thiok- 
walled, septate, 3-3.5 jjl diam. 

Closely gregarious on subiculum, on decorticated fallen 
branches of Alnus tenuifoUa, Tolland. laevation 9000 ft. 

Although r, eviUscetis is reported on dead stems of Gra- 
minaceae, this species is closely allied to it, by its very 
narrow spores, and by this character is removed from tb« 
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ordinary wood-inhabiting species* On drying, the margins of 
the apothecia become incurved and remain whitish; elsewhere 
the apothecia become blackish-cinereous. 

Mollisiaceae 

MoiiLisiA ciNEREA (Batsch.) Karst. Common, Tolland. On 
old logs, etc., of Salix, etc. 

Molwsia MELALEUCA (Fr.) Sacc. Rare, Tolland. On de- 
cayed wood of Alnus imuifolia, 

Mollisia teabincola Rehm. Rare, Tolland* 

This curious species dries up and is hard to find unless the 
substratum is moistened. It gives the appearance when wet of 
belonging to the Stictidaceae, and on drying takes on an elon- 
gated form at times. Spores fr-8 x 1.5-3 m* Iodine does not 
affect the asci. 

Cenangiacbae 

Cknangium abietis (Pets.) Rehm. Infrequently seen, Tol- 
land. On dead twigs of Finns oontorta, 

Cenangium ALpmuM E. & E, Common, Tolland and Leal. 

On dead branches of Ptcea Engelmanni and Finns contortOf 
9000-ft. elevation. Although no authentic material was ex- 
amined, the plant is unique by the fimbriate nmrgin of the apo- 
thecia, which are folded lengthwise and measure 1-2.5 mm. 
along the incurved fold. The fimbriate condition is due to dark 
yellow-brown hairs about 100-120 m long, 4-6 m thick, septate, 
hyaline toward apex and minutely granular. The apothecia 
occur singly or in groups of few individuals. The asci measure 
45-65x5^ /i* The paraphyses are filifonn and equal. The 
spores in the specimens examined averaged slightly different 
from those given by Ellis, being 8-12 x 2.5-4 fi in me. 

Godronia BetheXiI Seaver. Common, Tolland. On dead 
branches of Alnvs tenuifolia. 

Stictidaceae 

OcBLLARiA AURBA TuL Frequent, Tolland. On dead 
l»ranches of Salix sp. 
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PKOPOUDI0M AMBiGUUM Starb. 

On old, decorticated wood of some deciduous tree. This 
interesting fungus was obtained in too small quantity for one 
to be sure of its identity. However, the negative iodine test, 
the pale ochracoous to fulvous-tinged disk, as well as the spores 
and asci agree so well with this ambiguous species, that it may 
probably be it. 

Propolis paoinea (Schrad.) Karst. Infrequent and in old 
condition. On wood, Tolland, 

Tbybudiacraii: 

Odqntotrbma minus Nyl. Form saliceUa forma nov. 

On sticks of Salix sp. Differs apparently only in its host. 
Asci measure 30-40 x 7-9 n, spores 9-11 x 3.5 /u, fusoid, 1-3 
septate, hyaline. Paraphyses rarely branched at apex and not 
enlarged above. 

Hypodebmatacrar 

Lophodrrmium abundinacbum (Schrad.) Chev. forma api- 
culatum (Ft,) Duby. 

Lophodrrmium pinastbi (Schrad.) Chev. Tolland. 

Causing yellowing of young trees of Pirnis contorta, especially 
along wet places, with accompanying leaf-cast. Effect was seen 
only in scattered places. 

. Hystbriacrar 

Lophium dolabriformr Walbr. Common, Tolland. 

On sticks of Salix in wet situations. (See Mycclogia, XII., 
180. 1920.) Patouillard’s Pig., No. 294, Tab. Anblyt., and 

his description under L. elatum Grev., seem to me to refer to 
the same species. 


PYRENOMYCETB8 

HYPOCREALE8 

Nbctria sANauiNEA Fr. Conmum, Tolland. On an old 
valsaceous stroma; on Salix. 
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DOTHIDEALES 

Phyllachoha tkifolii (Pers.) Fkl. Tolland. On Trifolium 
repens. Associated with it is Polyihrimium trifolii Kze. and a 
Phyllosticta. 

FERlSPOniALE^ 

SPHOEBOTHiiiCA HUMULi var. TOWGiNEA (Schlecht.) Salmon. 
On Castilleja sp. Tolland. 

^PIIAERJALEH 

Bertia mohiformis (Tode.) De Not. Tolland. On decaying 
log of poplar or alder. 

Cryptosfhaeria viciNtTLA (Nyl.) Karst. Tolland, On 
dead branches of Alnus ienuifoUa. Easily recognized from 
Saccardo's description. The spores are quite brown at maturity, 
being 11-15x3-3.5 ju. 

Diaporthe nivoba Ell. & Holw. Tolland. 

On branch of Alnus tenuifoUa. This is in much better con- 
dition than Ellis’s specimens distributed in N. A, F.y which is 
somewhat immature. The spores are given too small in Ellis, 
JV, A, PyrerLy p. 436, as shown l)Oth by an examination of our 
copy of Ellis’s No. 2535, and by the present collection. The 
ascospores are 16-19 x 5-5.5 jj., oblong-subfusoid, pointed at 
ends, 1-septate, hyaline. 

DxATHYPRi-iiA niscoiOEA vsr. ALNi Ckc, Frequent, Tolland. 
On dead branches of Alnus tenuifolia, 

Eotyfella AauNiFEAGA (Wahl.) Fr. Tolland, On dead 
branches of Alnus tenuifoUa. 

HypoxyiiON Morski B, & C. Tolland. On dead branches of 
Alnus tenuifolia. The spores in old perithecia run up to 27 /x 
in length, but ordinarily they are 19-24x8-9 (10) fi. Single 
perithecia are often 1.5 mm. in diameter, or even larger. 

Lofhiobtoma MACHQBTOMOiDBS (De Not,) Ces, & De Not. 
Tolland. On decorticated sticks of Alnus or «poplar. This 
species blackens the surface of the wood, 

LoFHiotBEMA HYSTBHioiDES Ell. & Lan^ois, Tolland. On 
decorUcated wood of poplar or willow. As I did not have 
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access to a specimen of this, my identification is based entirely 
on the description with which it agrees well. 

Roski-linia AtrBOLANATA E. & E. Tolland. 

On decorticated sticks of Salix. Ascospores 25“27 x 6*8 /i. 
In the early condition it has a thin “cartridge-buff” (Ridg,) 
Bubiculuin which extends considerably beyond the fertile por- 
tion, much as in R, suMcnlata, The perithecia are for quite a 
time covered by it, but gradually denuded as they approach 
maturity* In age, the subiculum becomes “ecru-drab” to 
cinerescent. Ellis, in N. A* Pyrenomycetesj places it in the 
wrong section. 

RosEi-LiNiA THELEiiA Rabenh. Rare, Tolland. On dead 
bark of PiceM Engelmanni. Known by the distinct appendages 
at each end of spore, 

Strickeria megastega (E, & E.) comb. nov. Tolland, (Tct- 
chospora megastega E. & E., Proc, Acad, Nai, Sd,, Phila., 1890, 
p. 243.) Common, Tolland. On decorticated sticks of Salix, 
Alnus and poplars. 

Trkmatobphaeria couticola Fkl. Tolland. 

On decorticated wood of Alniis tenuifolia. The perithecia at 
first break through, but at length appear entirely superficial; 
the asci have very thick walls; the spores measure 35*40 x 7.5 fx. 

Valsa ABiETis Fr. Tolland. On dead branches of Abies 
ladocarpa. 

Valsa nivea Fr. Tolland. On dead branches of Populus 
tremuloidee. The material is overripe and few spores were seen. 
Associated with Cytonpora nivea, Ascospores 9*12 x 1.6*2 

Valsa salictna (Pers.) Fr. Tolland. On dead branches of 
Salix, 

Valsa sordida Nitsclike. Tolland. On dead branches of 
Populm tremuloides, 

Valsaria moroibes (C. & P.) Sacc. Tolland. On dead 
branches of Alnm tenuifolia. 
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BASmiOMYCBTES 

UREDINALES 

Ascidiuh abtsruu Schw. Infrequent. Tolland. On Aster sp. 
Calyptbospora columnabis (A. & S.) Kuhn. On Vacdnium 
oreophilum Rjjdb. Common, Tolland. Leal. 

ComcosPOBiuAf souDAGnsris (Schw.) ThUm. On Solidago. 
Common. Tolland. Leal. 

Gymnosporangium jumPBRiNtm (L.) Mart. On Sorbtia 
scopulina. Infrequent. Tolland. 

Melampsora AEBEHTENsrs Arth. On Pojmlm trermdoides. 
Common, Tolland. 

Melampsora Biglowii Thum. On Salix sp. Common. 
Tolland. 

Melampboropsis pyholae (D. C.) Arth. On Pyrola aecunda. 
Frequent, Leal, Tolland. 

Pbhi»ermium Colohadbnse (Diet.) Arth- & Kem. Form- 
ing witches brooms on Picea Engelmanni. Frequent. Leal and 
Tolland. 

Peridebmium columnahk (A. & S.) Kimz. & Schum. On 
needles of Abies lasiocnrpa. Frequent. Tolland. 

PEBiDEBMtUM CoNOHUM-PiCEA (Rees) Arth. & Kern. On 
cones of Picea Engelmanni, Common, Tolland. 

Peridebmium filamentosum PK. On branches of Pinus 
contorta, scarcely hypertrophied. Leal, infrequent. 

PiiRAGMiDiUM montivagum Arth. On leaves of Rosa sp. 
Common, Tolland. 

Phragmidium SPBCiostTM Fr. On Rosa melina. Infrequent. 
Leal. 

PucciNiA ATHOPCNCTA Pk. & Clint. On Veratrum speciomm. 
Leal. 

PucciNlA ciRSil Lasch. On Cirsium griseum. Infrequent, 
Tolland. On Carduus Hookerianus. Infrequent, Leal. 

PucciNXA CEEMATiDis (DC) Lagerh. (I) On Thalictrum sp. 
Tolland. 

PucciNiA CLiNTONi Pk. On Pedicularis. sp. Frequent. ‘ Tol- 
land. 
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PucciNiA Hettcherae (Schw.) Diet* On Hedchera Halliu 
Tolland, 

PuccmiA MONoicA Arth. (I) On Arabis sp. Leal. 

PucciNiA PATBTJEHB Arth. (I) On Agoseris ghuca. Leal. 

PtJCciNiA PiMPiNELLAE (Str.) Lk. On Osmorhiza sp. Tol- 
land. 

PucciNiA poLYGONi-viviPARi Dietr. On Polygonum bistor* 
toides. I^eal. 

PucciNiA TARAxici (Reb.) Plow. On Taraxacum officinale. 
Frequent, Leal and Tolland. 

PucciNiA Troximontis Pk. II, III. On Agoeeris glauca. 
Leal. 

PucciNiABTRUM Myrtilli (Sclium.) Arth. On Vaceinium 
Bp. Infrequent, Leal and Tolland. 

PucciNiASTRUM PUSTULATUM (Pers.) Diet. On Epilnbiu7n 
adenocaulon. Infrequent, Tolland. 

PucciNiASTRUM Pyrolae (Pers.) Diet. On Pyroh secunda. 
Infrequent, L^al, Tolland. 

Uromvces Trifolii Lev. On Trifolium repem. Frequent. 
Leal, Tolland. 

Uropyxis sanguinea (Pk.) Arth. On Berberia aquifolium. 
Rare. Tolland. 


TREMELLALES 

Dacryomcetaceae 

Guepinia MONTicoEA Tiacy & Earle. Rare. Tolland. On 
bark of Picea Engelmanni. 

A URl culariaceae 

Auricuearta auricula-judae L. Frequent, I^eal and 
Tolland, On logs and branches of Abies, etc. 

Tremellaceae 

Exidia glandueosa Fr. Common. Tolland, Leal. On Salix 
branches etc, 

Hokmomyces fraoiformis Cke. Infrequent. Tolland, Leal. 
On old logs. 
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Tremellodon gelatinosum (Soop.) Schroet. Rare. Leal. 
On wet logs under Abies, 


AGARICALES 

Thelkphoraceae 

ComoPHORA BYSSoiDEA Fr. Sept. Rare. Tolland. On 
fallen decaying trunk of Abies lasiocarpa, 

CoNioPHORA olivacea (Fr.) Karst. Sept. Infrequent. Tol- 
land. On coniferous log. 

CONIOPHORA ponYPottoiDEA (B. & C.) Burt. Sept. Rare. 
Tolland. Hanging, loosely attached, over mossy rocks along 
stream. 

CoBTiciuM ALBULUM Atk. & Burt. Rare. Tolland. On much 
decayed wood of pine and spruce. 

CoKTiciUM GAEACTiN UM (Fr.) Bui’t. Sept. Tolland. On log 
of Abies lasiocarpa. 

CoRTiciUM INVESTIENB (Schw.) Brcs. Infrequent. Tolland, 
On much-decayed wood of pine or spruce. 

Hymenochaete tabacina Fr. Sept. Infrequent. Leal. 
Tolland. On dead fallen branches of Salix. 

Peniophora Allescheri Bres. Sept. Tolland. On log of 
Abies lasiocarpa, 

Stebeum ABiETiNUM Pers. Rare. Tolland. On coniferous log. 

SxEKEUM purpureum Fr. Sept. Rare. Tolland. On Salix. 

Sterexjm rameaee Schw. Sept. Common. Tolland. On 
dead Alnus. 

Stereum RT.TFUM Fr. (Corticium pezizoideum (Schw.) Schrcnk.). 
Sept. Frequent. Tolland. On Populvs tremidoides, 

Stereum ruoispora (E. & E.) Burt. Sept. Infrequent. 
Tolland. On logs of Picea EngelmannL 

Stereum sanguinolentum Fr. Sept. Rare. Tolland. On 
bark of a log of Picea Engelnianni. 

Stereum sulcatum Burt. * Sept. Rare, Tollitttd. On conif- 
erous log. 

TttELEPHORA CARYOPHYIXEA Fr. Frequciit. Tolland. On 
the ground under conifers. 
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Hydnaoeae 

HvDNtTM AiTHANTiACUM Pk. Sept. Infrequent. Tolland, 
Leal. Under Abies. 

Hypnum imbricatum Fr. Infrequent. Leal. 

Under pine and spruce. This agrees well both raicroscopi- 
cally and macroscopically with material I obtained near Stock- 
holm, Sweden. It is futile to refer this species to Linnaeus, 
We have, therefore, the northern European plant in this country. 
It is necessary, however, to use the highest magnifications in 
examining the spores and basidia in order safely to segregate 
the species which are somewhat similar externally, and to 
possess good field-notes. 

Hydnum graveolens Dolastre var. Sept. Rare. Tolland, 
Under conifers (pine and spruce), 

Hypnum repandum Fr. Sept. Infrequent. Tolland, Leal. 
Under conifers (pine and spruce). 

Hydnum bcrobiculatum Fr. Sept. Infrequent. Tolland, 
Under conifers (pine and spruce). 

Hydnum suaveolens Fr. (See Plate XXXIII.) Sept. In- 
frequent. Tolland. Under conifers (pine and spruce). 

Hydnum Underwoodii (Banker) Coker. Sept. Frequent. 
Leal, Tolland. 

Under spruce and fir. Three collections were brought. Its 
superficial characters were not sufficiently striking in the older 
and larger plants to indicate that we had something interesting 
and doubtless we usually passed it by as H. imbricatum. When 
it is younger and smaller in size, the te<jth are short and the 
description of Banker and Coker applies well. When it is larger 
and more luxuriantly developed, the teeth are as much as 5 or 
6 mm. long, and the surface of the pileus may become cracked- 
scaly and imitate H, imbricatum. But the crowded, slender and 
fragile teeth, and, to a smaller degree, the color of the plant, 
separate it quickly from H, imbricatum. Our larger specimens 
compare well with Ellis, N, A, F,, No. 926 {H, imbricatum) ^ 
and although Banker included this in his account of H, Under- 
woodii (Mem, Torr, Bat, Club^ XII; 148. 1906), his formal 
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description does not take into account the longer teeth of Ellis* 
specimens. Our smaller specimens, although possessing mature 
spores, are evidently not full size and are well indicated by 
Coker*s illustrations of the species. (Jmir, Elisha Mitchell Hci, 
Soc,y 34: Plate 7, facing p. 172. 1919.) 

OnoNTiA SETIGEHA Ft. Sept. Infrequent. Tolland, On 
coniferous wood. 

Phlebia alb j da Fr. Sept. Rare. Tolland. On log of Abies 
lasiocarpa , 

Boletaceae 

Boletus amekjcanus Pk. Under spruce and pine. Tolland. 

Boletus punctipes Pk. 

Under spruce and pine. Tolland. This species which some 
have include<l with /?. granuhitus Fr., was very abundant and 
is entirely the Peck conception. Only in age or when dried, 
does it show the charactt'.ristics of its sister species. Typical 
B, granulaius was not seen. 

Boletus scabkr Fr. Under spruce and pine. 

Boletus tomentosus sp. nov. 

Pikuis 5 -8 cm. broad, convex-subexpanded, obtuse, dry, be- 
coming sub viscid in wet weather, ground color ^‘antimony yel- 
low’* (Ridg.), covered with ^V^dlow-ochre** to buckthorn 
brown** toymnioHCy rather small scales^ which are disposed in an 
areolate manner; flesh white^ changing slowly to ^^pale sky-blue” 
(Ridg.), amber-yellow under the cuticle. Tubes depressed 
around stem, abnost free^ convex, 4-6 mm. long, l'-2 to a mm., 
angular, radiately subelongate, ^'yellow-ochre** at first, soon 
changing to “tawny-olive** or “buckthorn-brown,** dissepi- 
ments thick; mouths concolor, uneven. Stem 3-5 cm. long, 
1,5-2 cm. thick, solid soon cavernous or grubby, subcornpressed, 
even, obscurely subtomentose, “amber-yellow,** dotted by scat- 
tered, minute, reddish-brown points; flesh white changing to pale 
sky-blue. Spores narrowly subfusiform, 8-9x3 subhyaline 
ot scarcely tinged straw color. Taste mild. Odor slight. 

Under fir and pine. Leal and Tolland, Colorado, Aug.-Sept. 

This is doubtless the plant referred to B. hirteUus Pk. by 
Overholts. If it is that species, the descriptions of it so far pub- 
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lished must be considerably emended. B. iomentosm has char- 
acters showing it to he intermediate between the “gyroporus'' 
group and the ‘'Roskovites*^ group. The flesh of the stem tends 
to break down as in B, castaneus and the pileus is not truly vis- 
cid. On the other hand, the tubes are almost free from the 
stem and do not blacken on drying. The colors are not golden 
as given by Peck for B. hirielhis; the flesh changes to sky-blue 
and the spores are almost hyaline. 

Boletus versipellis Fr. Under poplars. Common. Leal. 
Tolland. It is surprising that this was not rcporf-ed by Over- 
holts, It has some similarity to B. «cttber, and may have been 
confused with it. 


PoLVPORACEAE 

Fomes applanatus Fr. September. Tolland. Rare. On 
Populus iremuloides, 

Fomes igniakius Fr. (Poplar foim). Sept. Infrequent. 
Tolland. On living trunk of Populus iremuloides, 

Fomes pinicola Fr. September. Leal, Tolland. Frequent. 
On Pinus coniorta, 

Fomes hoseus Fr. Sept. Rare, Tolland. On logs of Picea 
Engelmanni. 

Irpex deformis Fr. Sept, Rare. Tolland. On log of 
Pinus contorta, Untisual in its occurrence on coniferous wood. 

Irpex Fx^scoviOLACEtrs Fr, (f. rbsupinata). Sept. Infre- 
quent. Tolland, On log of Pinus contorta* (See Overholts, 
Ann. Mo. BoL Gard., 22, 686, 1915.) 

LEN2ITES ABiETiNELLUS (Murr.) Sacc. Sept. Rare. Tol- 
land. On dead Alnus branches, 

Lenzites sepiaria Fr. Sept, Common. Leal. Tolland. 
On old or charred logs of Pinus coniorta. There are no good 
intermediate forms bt^tween this and Trametes protracta when 
observed in their development in this region. 

Merulius gyhosa Burt. Sept. Rare. Tolland. On conif- 
erous wood, 

Mebitlxcs sororia Burt. Sept. Rare. Tolland. On conif- 
erous wood. 
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PoLYPORUs ALBOLUTEUs E. & E, Sept* Infrequent. Tol- 
land. On mine timlx^rs of coniferous wood. 

PoLYPORUs CAESius Ff. Sept. Infrequent. Tolland. On 
very rotten coniferous wood. 

PoLYPomjs ciNNAMOMEOB Fr. Scpt. Frequent. Leal, Tol- 
land. On low or sandy ground under pine and poplar, etc. 

PoLYPOROB ciRCiNATUs Fr.. Sept. Frequent. Leal. Tol- 
land. Under spruce and fir. 

PoLYPORUB coNFEtJENs Fr. (Sce Plate XXXIV.) 

(.4) Tolland. Sept. (Common, but scattered-gn'garious. 

About a dozen collections were made on succeeding days; 
special attention was paid to get the possible variations due to 
age, habit, color, amount of stem-confluence, etc. Although 
occurring in widely scattered localities on the slopes of the 
ranges under lodge-pole pine and Engelmann spruce, a day’s trip 
would yield easily a peck or more. A large amount was thus 
obtained and the facts noted. It seems desirable to record this 
study in the following description. 

Pilei fleshy, Ann, somewhat fragile, cither simple and then 
up to 10 cm. broad, or on branching stems with few pilei, 
or on confluent to connate stems with several pilei 5 10 cm. 
broad, orbicular, eccentric or irregularly compressed, sometimes 
wavy-Iobcd, convex, obtuse; surface dull white when perfectly 
fresh, i.c., ^‘ivory-white” (Ridg.), soon “cinnamon-buff” to 
“clay-color” (Ridg.) when rubbed, in age, or after being ex- 
posed to wind or sun, provided with a more or less differentiated 
cuticle which becomes either minutely rimose, areolate-rimoso, 
or diffracted-scaly according to weather conditions, showing 
whitish context between the cracks, glabrous; margin thin al- 
most membranous, persistently incurved, substerile to fertile. 
Context when fresh quite thick, 1-3 cm.-h in thickness, white, 
fleshy, homogeneous, compact but rather soft when fresh, fragile, 
but becoming harder and firm in dry weather, slowly assuming 
a cinnamon-buff” color when broken or attacked by larvae, 

Hymenophore composed of very short tubes, 1-2 mm. long, 
varying subdecurrent to long-deciurent and somewhat oblique 
from the oblique position of most stems; mouths not at first 
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stuffed, white, but soon “ straw-yellow'^ (Ridg.) or lutescent, 
2~3 to a millimeter, at fii'St angular with thick dissepiments 
which become thin and lacerate-serrate or frequently break 
down in ago so as to yield pon*8 of larger size. 

Stem 4-10 cm. long, ventricose-irregular, pointed at base, 
single, subcontinent or (*ontlaent-connate, often compressed or 
subsulcato, fre<|uently irregular and ascending, sometimes cov- 
ered above for half tlto length with abortive pores, white when 
fresh, l)eeoming cinnamon-buff" or lutescent when handled or 
in age, covered with a thin floccosity, flesh spongy and white 
at first, then compact and sublutescent. C^ystidia none. Spores 
minute, oval, smooth, hyaline, apiculate, 4-5.5 x 3.5-4 /i, usually 
with an oil-drop. Odor slight and then pleasant, or none. 
Taste mild. 

The herbarium specimens of these collections, now a little 
ov(u* a year in the dried condition, scarcely show tendencies to 
take on a tinge of reddish. The pilei and stems are now 
generally sordid ^‘cinnamon-buff, clay-color to tawny-olive" 
(Ridg,), verging here and there into ^^pecan-brown" where the 
rufescent tendency occurs, while the pores vary between ^*buffy- 
brown" and “mikado-brown," the extremes matching poorly. 
My collections from Elkmont, Tenn., also under pines, which I 
referred to P. confluent ^ although colored when fresh like the 
Colorado plants, show now, after five years in the herbarium, 
their rufescent character strongly. Indeed, the Colorado plants 
might perhaps be confused with P. ovinm in the dried condition. 

P. otfinuHt however, becomes, when dried, blackish-stained as 
if scorched, and the tul>es are not strongly decurrent, the plants 
are more regular and more truly white when fresh, and the 
stems are simple. The tubes of the dried specimens of individ- 
uals of P. cmifluenSj which were picked in a fresh growing con- 
dition, have a paler, a pinkish-buff color, while those specimens 
which had matured and were slightly weathered when picked, 
have the tul>es now as described above. 

A comparison of the figures by Fries {Sverig Oil Svamp., PL 
24) and by Barla (PL 29, Figs. 2 and 3) shows that the habit 
of the Colorado plants is much less complex; the majority have 
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few branches or a small number of confluent stems. Only oc- 
casional plants possess the large number of pilei shown in these 
figures. The color in the figures cited cannot bo taken too 
seriously, in view of the variations in the plants of the terres- 
trial group to which P, confluens belongs. I have no doubt 
that the Teimesseo plants are the true P, conflximttf aiid although 
the (>)lorado plants do not match at all at present, I think they 
must he considered liie same thing. 

(B) Leal. Aug. Rare. 

These collections were at first referred to P. confluenfif but 
further study makes this reference doubtful. Only one collection 
was made. The tubes when dried are **Saccardo’s umber” to 
sepia/’ very regular even in the mature plant, angular, and 
the mouths do not become lacerate-dentate. Stems simple or 
sparsely l)ranch(*d, distinctly ‘'orange-rufous” (Ridg.), probably 
with an orange-rufous mycelium. The pileus is rather thin, 
with a m<nnbranous incurved margin, whitish-lutescent when 
fresh, glabrous, and with a cuticle; the pilous ilries much 
thinner than those under (A). Sj)oreR, etc., like P. confluens. 
It is not unlikely that this is the long-lost Polyporus politus 
Ft. It is true the pileus does not show the rod color except as 
a tint. In 1 coneat, Fries states that his figun*s were made from 
dried specinions, and doubtless the drawings were somewhat 
conventionalized. On the other hand, it would be easy to see 
in Fries’s figure of Poly par us subsquaniosus our diffracted-scaly 
specimens of P. confl^wns described above. 

As to P. fractipes Murr. and P. pcckionm Sacc,, one cannot 
be very positive. A specimen of what is apparently a good 
P. peckianm is in my herbarium; it differs at once from the 
Colorado species by its smalfer pores, and according to P(;ck’s 
original description, as P. jlavidus (AT. F. Mns, Rep., 2t): fiH), 
the pileus is depressed-funnel form, and its pores are yellow, 
while according to Idoyd (Vol. V., letter 62, note 429), its 
spores are smaller, 3,5 x 2.5 p, P. fractipes Mjiirr, is said to 
have small pores also, 4-5 to a mm,, and the pileus is much 
thinner than that of the C'olorado plants; other characb^rs agree 
rather well with form (A). There remains P. Whitei (Murr.). 
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This is only separable from the Colorado form (A), following 
Murriirs description, by the rose color which the tubes and flesh 
assume on bruising or drying, unless the character of a pruinose 
pileus be importatit. 

PoLYPORUs ELKGANS Fr. Sept. Infrequent. Leal. Tol- 
land. (Poly poms varius.) On dead branches of Populus tremu^ 
hides, 

PoLYPOKiTs FRAGiLis Fr. Sept. Rare. Tolland. On conif- 
erous log. Spores 4 -5 x 1.5 fi, 

PoLYPORUS HtRTXJB Fr. Rare. Leal. On old stump of PinuB 
contort a. 

PoLYPORUs LEtJCOSFONGiA Ell. & Hark. Sept. Frequent. 
Leal. Tolland. On old or charred logs of Pinus contorta in 
forest burns where logs are under dry conditions. 

PoLYPORXTS ossEUS Fr. Rare. Leal. At base of living 
trunk of Picea Engelrnanni on the exposed dead part of a root. 

PoLYPORUs PKRENNI8 Fr. Scpt. Infrequent. Tolland. On 
the ground under conifers. 

Poi^YPORUs RE 81 NOSU 8 Fr. Sept. Apparently rare. (P. 
benzoinusy sense Lloyd.) On Abies lasiocarpa. In good condi- 
tion with surface of pileus hispid-reticulate, with metallic-bluish 
zones. 

PoLYPORUS URsiNUs Lloyd. Sept. Infrequent. Tolland. 
Leal. On old logs of pine and fir. Spores 8~10 x 2.5~3.5 p. 
Hymenium provided with short hyaline cystidia, often en- 
crusted at apex. 

PoLYSTiCTUs ABiETiNus Fr. Sept. Frequent. Leal. Tol- 
land. On logs, etc., of pine, Abies and spruce. . 

PoLVSTiCTUs SUBCHARTACBUS Murr. Scpt. Infrequent. 
Tolland. On dead Populxts iremutoides, 

PoRiA MEDULLAE-PANis Fr. Sept. Frequent. Tolland. On 
coniferous logs, 

PoRiA OBDXTCENS Fr. Sept. Tolland. On coniferous log. 

PoRiA SAtwoNicoLOH B. & C. Scpt. Rare. Tolland. On 
coniferous wood. 

Trambtes carnba Neee. Sept. Tolland. Infrequent. On 
bark of Pinus contorta and Picea Engelmanni. 
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Trametes mollis Fr. Sept. Frequent. Tolland. On log 
of Abies lasiocarpa. Reported only on deciduous trees by Over- 
holts. 

Trametes pice in a Pk. Sept. Infrequent. Tolland. 

Forming low, narrow, strips on decorticated fallen logs of 
Picea. Markedly distinct from the Trainetes jtini fruit-bodies 
on the same host and in same region, by its smaller jx^res and 
its resupinate-reflexed habit. (See, however, Overholts, Ann. 
Mo. Bot Gard., 22: 722. 1915.) 

Trametes PiNt Fr. Sept. Very common. Leal. Tolland. 
On Pinus contortaj Picea Engelniannif Abies lasiocarpa. On 
living or dead trunks. Large percentage of pines had heart rot. 

Tuametes prothacta Fr. Sept. Common. IjOal. Tol- 
land. Common on old and charred logs of Pinm contorta. This 
is distinct from T. vialis Pk. 

Trametes berialis Fr. Sept. Rare. Tolland. On dead 
branches of Salix sp. 

Trametes tenuis Karst. Sept. Frequent. Leal. Tolland. 
6de Ovcrholts. On charred logs of Abies lasiocarpa^ forming 
extensive patches up to 20 cm. long. 

Trametes vahiifohmis Pk. Sept. Frequent. Tolland, 

Leal, On coniferous wood. 

Clavauiaceae 

Clavaria aurea Fr. Infrequent, Tolland, Leal. 

On the ground under pine, spruce and fir. Spores subhya- 
line, 9“12 X 4-4.5 fXf rarely up to 15 m long. Size and habit 
similar to C, fiava. Color of branches “apricot-yellow” to 
“buff-yellow” (Ridg.), with “lemon-yellow” tips. Base of stem 
white, ]0“12 cm. thick. 

Clavaria botrytis Fr. Infrequent. Tolland. 

Under spruce and pines. The spores in some siiecimcns 
measure shorter, and indicate slow maturity. The striations on 
the spore wall are faint and must l)e looked fqr under magni- 
fications of about 1500 diain. Spores of the Colorado form 
measure 10-13 (15) x 4-5 fi. The spores of some of my Michi- 
gan specimens measure 10-15 (16) x 5-6 fx, all striate. I am 
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inclined, however, to think the Colorado plant is merely a form; 
at least it is not Clavana botrytoides Pk. (N. F. State Mus, BuU.^ 
94 : 49. 1905.) 

CiiAVARiA coRNicxjLATA Fr. (C. muscoideH L,) Frequent. 
Tolland. Under conifers. 

CiiAVARiA CRIST ATA Fr. Frequent, Tolland. Under pines. 

CXiAVARiA FLAVA Fr. Occasionally abundant, Leal and Tol- 
land. Under pines. Spores IQ-H x 3.5^.5 jUj slightly yellowish, 
or subhyaline in microscope, the spore wall practically smooth 
under very high magnification. 

Clavaria fumosa Fr. Rare. Leal, Tolland. 

On moss and humus under spruce and fir. The color is 
smoky-brown with tint of purple. It forms dense clusters of 
usually simple clubs fi“8 cm. high, 2^-5 mm. thick; the hymen- 
ium is provided with cylindrical hyaline cystidia; spores oblong, 
9“l()x5 /i hyaline. 

CiiAVARiA LiGULA Fr. LTncommon. Tolland. Under pines. 

Clavaria pistillarib Fr, forma truncata. (See Atkinson, 
Mu^hroormy p. 203. 1900, and E. T. Harper, Mycologia^ V. 263. 
1913.) Typical plants occur also. Infrequent. Tolland, Leal, 
Under pines. 

Clavaria pyxidata Fr. Infrequent. Leal. On poplar log. 

Agaricaokae 

'Amanita muscaria Fr. Infrequent. Tolland. 

In groves of pine and poplar. American authors nearly 
always include **rod^' in giving the colors of the pileus, but no 
one, to my knowledge, has clearly stated that the brilliant-red 
European color form had been observed in this country. 

I saw this form in Sweden, but until I came across the col- 
lection at Tolland, assumed that it did not occur in the United 
States. These specimens had a uniform ^‘scarlet^^ to ‘'scarlet- 
red'' (Ridg.) pileus, just like those of Europe; the volva was 
"light-buff" to "naplcs-yellow" (Ridg.) and the thick outer 
edge of the annulus was also decorated by "naples-yellow" 
floccose tufts which had been tom from the volva. The spores 
measure 9-12 x 6-8 (9) /x? with a very large oil globule. 
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If we consider the welWcnown orange-yellow to yellow form 
as the center of the color shading, we get as one extreme this 
brilliant red form in the Rocky Mountains, and as we go east 
and south to Virginia, I have noted that the colors tend to be 
much paler, even when in a favorable growing condition. The 
tendency to fade rapidly to dingy white after maturity is much 
more common there than in the North. 

ARMiLLAUiA MAOROSPORA Pk. Rare. Tolland. 

Mossy or moist ground under spruce and fir; solitary, rarely 
two or more. Because of the inadequate description published 
by Peck, it sooins desirable to give an emended account of this 
species, especially because another large-spored plant, A, cwane.s- 
cens (Lovejoy) Murrill, has been described from the Rocky 
Mountains: 

Pileus fleshy, 8~12 (20) cm. broad, convex, obtuse, then 
cxpanded-plane, becoming turbinate in age, with a gelatinous 
pellicle which is viscid when moist, even, glabrous, shining when 
dry, * ' cinnamon-buff ' ^ to * ‘ pinkish-buff ’ ' (Ridg.) ; sometimes 
tinged brownish-yellowish; margin acute, sometimes subappen- 
diculate from the veil; flesh very thick in centre, abruptly quite 
thin at margin, white; gills acuminate-long-decurrent, narrow, 
crowded, a few forked toward margin of pileus, white to light 
buff^’ (R.), edge entire; stem 4-7 (9) cm. long, 1.5-3 cm. thick, 
subequal or tapering downwards, stout, solid, white within; veil 
thick, persistent, rather membranous, at first slieathing the stem 
to middle or above, terminating in a flaring, membranous por- 
tion W'hich becomes the annulus, at length torn and forming 
Bubconcentric patches colored like pileus, the thin outer layer of 
the veil composed of gelatinous hyphae and viscid when wet; 
odor Bubfarinaceous when flesh is crushed, taste like rancid 
meal or somewhat disagreeable; spores 13-16 (17) x 6-6 (rarely 
7) fx, Bubcylindric-subfusiform, hyaline, granular within ; cystidia 
none; basidia 85“'90x&“ll /z. 

Armillaria mellea Fr. Rare in the conifer forests, but then 
attached to coniferous wood. 

Armiilaria V3SCIDIPBS Pk. Solitary. Not infrequent. Tol- 
land, Leah 
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Solitary on the slopes of the mountain ridges under pine and 
spruce. The stem, whose enclosing veil is viscid when young 
and fresh, is sutequal or usually tapering downwards; the spores 
are minute, ^ -6 (7) x 3-4 (5) /i, so that Peck (Ann, Rep, N* Y, 
State Mus,f 44: 128) scorns to have noted only the extreme 
larger size; furthermore, a mount of the gills usually shows a 
large number of immature, subspheroid spores. The odor is 
subalkaline, penetrating and distinguishing. 

Canthkrellus cibartus Fr. Frequent in August, not seen 
later. 

Canthkrellus LtJTESCENs Fr. (Epicrisia). Infrequent. 
Tolland, Leal. 

On rotten coniferous wood. The stature is that of C, in- 
fundibuliformis. Pilous ^^fawn color” (Ridg.); gills “ochraceous- 
salmon,” stem ‘ 'pinkish-cinnamon”; the spores measure 10-12 
(13, 15) X 4-5.5 ju, subcylindrical, hyaline. 

Claudopus nidulans Fr. Rare. Tolland. On conifer log, 

Clitocybe oandicans Fr. Infrequent, Tolland, Leal. In 
fir and spruce forests. 

Clitocybe Candida Bres. Rare. Under fir and spruce in 
high mountains. 

Clitocybe connata Schum.-Bres. (Fung, Trid,y I. PI. 
XXXIII.) Infrequent, Tolland, 

On rotten coniferous wood and debris. Clitocybe overholtsiiy 
Murrill (North American Florae 9. Part 6, p. 403), is doubtless 
tlie same thing. It varies in its habit, and the connate character 
is not always dependable. 

Clitocybe fritillxformis Fr. Rare. Tolland, On moss 
under fir. 

Clitocybe geotropa Fr. Rare, Leal. On conifer log. 

Clitocybe laccata Fr. Frequent, Tolland, Leal. On low 
ground, 

Clitocybe maxima Fr. Infrequent. Tolland. Under spruce 
and pine. 

Clitocybe picbina Pk. Infrequent. I^al. Under conifers. 

Clitocybe pithyophila Fr. Infrequent. Tolland, Under 
fir. 
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CUTOCYBE SORDABIUS (Fr,) {PoxiUm sordanus Fr.). Rare. 
Tolland. On banks, attached to very rotten wood. Spores 
narrow, subfusiform, hyaline, 8-9 x 3.5-4 /i, 

Clitocybe tornata Fr. Infrequent, Tolland. On decayed 
wood. 

CoLLYBU acekvata Fr. Infrequent, Leal, Tolland. 

On much-<lecayed wood of conifers, forming dense subcon- 
fluent, caespitose clusters of many individuals. The conception 
of this species as described in Agaricaceae of MicJiigaUj I. 759, 
is entirely erroneous, by the fact of its very incompleteness. 
The species would not be recognizable by that description, or 
indeed by that of many other books. Even Fries did not put 
sufficient emphasis on the densely caespitose character of the 
stems, with which many of the other characters are correlated. 

CoLLYBiA AtBiFLAVTDA (Pk.) Kauff. var. montana var. 
nov. Rare. Tolland, Among grass in meadow, edge of 
coniferous forest. 

This departs from the species in its somewhat broader 
gills, 6-10 mm. broad, which become ‘*pale ochraceous- 
orange’^ (Ridg.), and the spores measure 8-9 (10) x 5-6 (6.5) 
In stature, habit and the presence of cystidia, and 
the other characters, it corresponds to the well-known eastern 
species. 

CoLLYBiA BUTYBACEA Fr. Not Seen after August, Tolland. 

CoLLYBiA ciiiHATA Fr. Infrequent. Leal. On debris of 
conifer needles, 

CoLEYBiA coLOREA Pk. Rare. lAjal. On conifer log. 

OoELYBiA coNFEXJENs Fr. Frcqucnt, Leal. On ground in 
woods. 

CoELYBiA DRYOPHiLA Fr. Frequent. Leal. Under spruce 
and fir. 

CotLYBiA TUBEROSA Fr. Frcqucnt, Tolland. On decaying 
fungi. 

CoLLYBiA TENUIPES (Schw.) Sacc. Infrequent. Tolland. 
Attached to wood. 

CoLLYBiA VELUTIPEB Fr. Infrequent, Tolland. On wood of 
Salix, etc. 
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CopRiNUs ATRAMENTARTU8 Ff. Infrequent, Tolland. On 
the ground. 

CoBTiNARiiTs ALBOVIOLACEU8 Fr. (Iiioloma). Frcqucnt. 
Leal. In alluvial soil along streams, 

CoRTiNARius ALUTAOROFULVU8 Britz. (Telamonia). Infre- 
quent. Leal, Tolland. On moist, mossy ground, or on mosses 
under spruce. 

This is to be considered as a segregate of C. biveluit Fr. It 
differs from its nearest relatives like C. hiveJmf C. rmticm 
Karst., and < 7 . kiriiger Fr. because of iLs almost spherical spores, 
which measure 6-7.5 x 5-6 Furthermore, C. bivelus and 0. 
laniger have a distinct odor according to Fries. This quartet of 
species has presented considerable difficulty, but an accumulation 
of data makes it possible to distinguish three of them as occur- 
ring in this country. C. alutaceofuhms occurs also in the Adiron- 
dack Mountains under spruce. In Overholts’s list I referred 
a collection of what is probably this species, to C. rusiiciis. 

CoRTiNARius ANOMALUB Fr. (Demiocybe). Frequent, Leal, 
In moist debris and leaves, under pine and spruce. 

CoRTiNARms ANGULosus Fr. (Hydrocybe). Infrequent. 
Leal. Under conihns. This is a firm plant, which, like its near- 
est relatives C. iHobellwuft and C. renidens, becomes ochraceous 
on losing moisture; from both of these it differs in its spore 
characters and habit. 

» CoRTiNAHius ARQUATUs Fr. (Bulbopodium). Rare. Leal, 
Under spruce and fir. 

This is apparently distinguished from the larger U. aikirv- 
BoniamiH by the weak violaceous colors, the broad gills, and the 
pciculiar violaceous base of the stem, which, as Fries remarks, 
is not itself bulbous or marginate,’ but is surrounded and en- 
larged by the volva-like remnant of the veil. Our Colorado 
specimens were not strikingly volvate, but agree well with 
Ricken's account and his spore-size, 12-15 x 7-8 Other Euro- 
pean notices agree in giving the spore-size 10-12 ju long. But 
no one except Rickon has given us a critical study of it since 
the time of Fries, It is of course possible that two species occur 
in Europe. 
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CoKTiNAHius ATKiNsoNiANUs Kauff. (Bulbop^>diuin), In- 
frequent. Leal. Under conifers. 

CoiiTiNAKius BALTEATUs Fr. (Phlegniacium) form pallidus. 
Rare. lical. 

These specimens lacked the violaceous-purplish tinge on the 
margin of the pileus; hut Fries noted funns of this kind in 
Sweden. The broad, obtuse pileus is out of proportion to the 
short stem. The gills are very broad and distinguish this sjkv 
cies from its relatives, ilieken says the stem is peronate, but 
on wliat authority, I am unable to determine; at all events, 
he does not dei:>end on Fries. 

Cortinarius bistreoldes ftp. nov. (Telamonia). 

Pileus 2~4 cm. broad, subriwunbranaceouft, fragile, at first 
conie-campanulate, then expanded-plane or repand on margin, 
usually with a subacute urnlx), glahromy silky-shining when diy, 
even, mummy brown (Kidg.) w^hen moist, “ochraceous-bufl”^ 
on drying, umbo at length ^'bistre ” and finally bistm elsf?wherc, 
with a very thin margin, which is at first delicately white-silky, 
at lengtii incised or crenatc-plicate ; flefth concolor, hygrophan- 
ous, quit(^ thin. Gills adnate, often sinuate, strongly ventricose, 
hroadj definitely subdistant, at first pallid-brownisli, then 
** tawny,” edge white-flocculose. Stem sUnder, 4-0 cm. long, 
2-4 mm. thick, equal, somewhat rigid-elastic, straight or floxu- 
ous, solid, innately silky-fibrilloso and shining when dry, slowly 
fuscescent, incarnatc-tinged within, scarcely marked by zones 
of the evanescent, whitish universal veil. Odor slight, radishy- 
earthy, tast/C* slight or none. Spores elliptical, 10-12 x 5~-6 (7) 
tuberculaie at maturity, dark rusty brown in microscope. 
Gregarious or suboaespitose, in moist places under spruce and 
fir. Leal, Colorado. August. 

Distinguished from its allies by its large spores, and the pre- 
vailing bistre slmdes of the pileus. The flesh of the stem is 
solid and tinged by a shade of incarnat^e-brown, then slowly 
fuscesoent. The cap becomes blackish-streaked or stained in 
age. The scanty cortina is white. C. badius Pk., which has 
large spores, is entirely different in the smaller size of the 
plant and in its colors, etc. It must not be confused with C. 
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nigro-cuspidatus or C. paleaceus, whose spores are much 
smaller. 

CoKTiNARins BiVELiTs Fr. (Telamoiiia). Infrequent. I^eal. 
Tolland. Under spruce and pine. See remarks under C. aJw- 
taceofulvm, 

CoHTmAnius BRtJNNEOFULvxis Fr. (Tolamonia). Infrequent. 
Leal. In mixed woods. 

CoRTiNARius cAKsiocVANEUs Britz. (Bulbopodium). In- 
frequent. Leal. Alluvial soil, forest. 

CoRTiNARiTTS cALLiSTEUs Fr. (Inoloma). Rare. Leal. 
Alluvial soil, under spruce, fir and alder. 

This is the second time I have collected this fine species. 
Fifteen years ago, I obtained a few plants in hemlock and pine 
woods at Ithaca, N.Y. It is quite distinct and entirely like the 
European plant. 

(^.oRTiNARius ciNNAMOMEtTS Fr. (Dermocyl>e) . Common. 
Leal. Tolland. On moss and debris under pine, spruce or fir. 

Cortinarius citrinellus sp. nov. (Bulbopodium). 

Pileus up to 10 cm. broad, fleshy, convex-expanded, very 
viscid, then somewhat floccose-dotted from the drying gluten, 
at first olive-lake” to buff-citrine” (Ridg.), finally “clay- 
color” to “honey-yellow,” the margin at fii*st incurved and 
tomontose; flesh thick, except on margin, at first tinged 
“primrose-yellow” (Ridg.), then whitish. Gills adnate and 
rounded behind, then sinuate, moderately broad, 8-10 mm., 
ventricose, clost^ becoming slightly subdistant, at first “prim- 
rose-yellow” (Ridg,), finally “tawny.” Stem 6-7 (8) cm. long, 
apex 1.&-2 cm. thick, at first marginate-bulbous, becoming oval- 
bulbous, abruptly short-obtusely-pointed below bulb, which is 
densely fibrillose-tomentose from the “primrose-yellow” veil, 
elsewhere veil is evanescent and surface of stem eoncoloroua with 
that of the pileus. Cortina yellowish, odor and taste slight. 
Spores broadly ellipsoid to globose, 8-^9 x 6-8 jM, rough, brownish 
under microscope. 

Solitary or scattered. Leal, Colorado. Under pine and 
spruce. August. 

This differs from its allies in the subglobose spores. It ap- 
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proaches C. jwasinus in its colors, but^yith less green. It differs 
from C. virentophyllus in spores, colors and habitat. When 
quite young, the green shades arc more manifest. In wet 
weather, the bulb is viscid from the veil-reninant.B. The cor- 
tina is at fii’st attached to the margin of the bulb, thus indicat- 
ing its position in the subgenus Bulbopodiurn. 

CoKTiNARixJs coLYMBAOimjs Fr. (Dcrmocybc). Very com- 
mon in a restricted area of spruce and fir forest. Leal. 

This is form (B) of Fries's Monographiaj which he collected 
under pines. When it is moist and drying, the subhygrophanous 
character is apt to lead one into the hygrophanous groups. The 
“tawny-olive" to “old-gold" (Ridg.) color of the moist cap, the 
tendency of the margin to become geniculate, the rather Ijroad, 
almost subdistant gills and spores which measure 7 -8 (9) x 6“fi.5 
M, separate it from its allies. This fomi had only a slight radish 
odor, while form (A) of Monographiaf which occurred under 
beech, is said to have had a very strong odor of radish. 

CoRTiNARiUR CKOCKOCONUS Fr. Rare. Leal. Mossy ground 
under conifers, 

CoKTiNARius CYANOPUsFr. Rare, Leal. Under spruce and fir. 

This seems to agree well enough with the conception banded 
down to us. The spores measure 10-12 x p. It is Ricken's 
plant, except that both he and Fries limit it to frondose woods. 
Since its violet-stemmed allies are already numerous, I refrain 
from segregating it on such slight grounds. aggregatus Kauff. 
has much smaller spores. Further study of these violet species 
may bring out additional useful characters. The gills of the 
Colorado plant were “deep vinaceous-la vender" (Ridg.) at first, 
and their edge noticeably crenulate. The upper part of the 
stem within and without had the color of the young gills. The 
pileus was “cinnamon-buff" to “clay color" (Ridg.). 

CoRTiNAmtJs cviitNURTPEs Kauff. (Myxacium). Infrequent. 
Tolland. In moist places under conifers. 

CoBTiNAKius DBCUMBBNB Ft. (Dennocybe). ' Rare. Leal. 
Under spruce and fir. 

The whole plant is at first “ivory white” (Ridg.), later the 
gills become “Sayal-brown” fronx the spores. The specimens 
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were larger than the typical fiize found by Fries, but he notes 
that such extremes do occur. The rather stout and decumbent 
stems soon become spongy-hollow and split easily in the longi- 
tudinal direction. Spores measure 7 8.5 x 5-6 /x. This is my 
first collection. 

CoETmAKius OELiBUTtis Fr. (Myxacium). Infrequent, Leal. 
On mosses under conifers. 

This differs from C. sphoerosporm Pk., which is similar and 
occurs in Eastern United States, by its somewhat larger spores, 
the white flesh of the pileus and in the gills which arc not truly 
violaceous in the young stage. Its gills are more crowded than 
in the typical form, a form which is also reported by Fries. The 
color of the pileus varies from “ mustard- vellow” (Ridg.) to 
** cream-buff.” 

CoKTiNARiirs DiBAPHirs Ff. Rare. Tolland. Under spruce. 

CoHTiNAKiXTs DiLUTUB Fr. (Hydrocybo). Infrequent, Leal. 
Tolland. On mosses under conifers. 

By reason of its strongly hygrophanous character, the pileus, 
which is almost “chestnut-brown’’ when young and moist, fades 
to a pale “cinnamon-buff” (R) as it develops and loses moisture. 
The spores are spheroid, (>-7 x 6 /x. Its nearest relative is 
probably ( 7 . nibricosus Fr. 

CoRTiNARiTJS ELEGANTiOR Fr. Rare. Leal. Under alpine fir. 

This fine species was described by Fries from the mountains, 
under fir. Our plants agree exactly with his account. Ricken 
says the gills are broad, but such is not the Friesian description. 
The spores measure 12-15 (16) x 8-9 p. The variety from 
frondose woods described in Agaricaceae of MichigaUf /. 355, 
probably belongs elsewhere. The Colorado plants have slightly 
larger spores than any recorded by European authors, but mis- 
interpretation of Fresian plants in the middle and south of 
Europe, is to be expected. We have already in this country 
three or four superficially similar, but really quite distinct 
species. 

CoBTiNARius EVERNius Fr. (Telanionia). Infrequent, Leal. 
On mosses under conifers. 

Quite typical; but variations in size, and changes due to the 
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fading of the intense violet color of thta stems, are frequently 
very confusing. 

CoHTiNAUitTS GENTIL18 Pr. (Telanioniu). Frequent, Ix^al, 
Tolland. In deep mosses, under conifers, etc. 

Sharply marked by its broad and distant gills, which often 
tecoine very distant as the plant matures and the drying cap 
pulls up on the margin. Except for its longer stems and habitat, 
it has somewhat the appearance of C. distans Pk. But in the 
latter the stem is cingulate by the faded whitish remnants of a 
brownish veil, w^hile in C, gentilis the zone in the middle is 
yellow-ochre” and duo to a yellow veil. The spores of C. 
geyiUlu are also slightly larger than in C, dintam, and mc^asure 
8-9 (10) X 5.5-6 (7) ju.' 


CoRTiNAKius GLANDicoLOR Fr. (Telamoiiia). Rather fre- 
quent, Leal, Tolland. In debris under conifers, especially fir. 

This is most easily confused with C. punctxiim Fr. and 
stout forms of (\ uraceus Fr. It has about the stature and shape 
of C. distam Pk., but that species never has a fuscescent Umd- 
ency, while in C. glandicolor the whole plant when it reaches 
maturity becomes fuscous and in age even blackish. I have 
found the latter in this country only in the mountain forests, 
in the Adirondacks, the Rockies, and the Olympics. Its spores 
are very slightly longer than in C, distansy but smaller than in 
( 7 . punctata. Its gills vary from dose to subdistant, in some 
forms distant in age. The stem is at first whitish, but in age 
only the annular zones of the veil remain whitish. In Agari'- 
cacem of Michigan^ p. 422, it is compared with its relatives, 
but at that time I had not l>ecome definitely acquainted with it. 
The pileus is campanulate, its umbo quite variable from small 
and point^ed to broadly mammillate and obtuse, and small 
plants often have the shape of C. rigidus^ but differently colored. 

Cordnarius glaucopoides sp. nov. (Bulbopodium). 

Pileus 5-10 cm. broad, fleshy, convex, obtuse, then expande<b 
plane, often irregular from crowding, with a viscid, separable 
pellicle, glabrous, even, antimony-yellow” (Ridg.) to ''pale 
orange-yellow,” unicolorous, deeper lutesceni with age, not 
streaked, the thin margin at first incurved; flesh thick, abruptly 
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thinner on margin; white or whitish at firsts distinctly lutescent* 
Gills adnate-omarginate with tooth, somewhat narrow to medium 
broad, up to 5-8 (9) mm., close to crowded, at first ^*pale 
vinaceous-drab^’ (Ridg.) becoming '*ochraceous4awny,** edge 
suberosc. Stem 4-7 cm. long, 10-15 mm. thick, straight or 
curved, subequal above the small, abnipt, oblique, marginate bulb, 
solid, at first slightly superficially fibrillose, cortina white, at 
length glabrescent and innately silky, white or whitish, some- 
times tinged “drab*' at apex, lutescent toward base %viihin and 
without, bulb flattened below. Odor slight but penetrating, 
taste mild. Spores narrowly elliptical, almost smooth under 
high powers, 8-9 x 4-5 jjl, pale rusty brown in microscope. 
Caespitose or in gregarious clusters. Leal, Colorado. August. 
Under conifers in mountain forests. 

I 

This has the habit and spores of C, glaucopus, but the colors 
are sharply different, and the pileus is never streaked. The 
remark of PVies (Monographia, I. p. 18), that “it {C, glaicafpus) is 
changeable as it is variable," has doubtless led later mycologists 
to take the easy road of putting a number of species under this 
name, especially when the lutescent character of flesh and stem 
was well marked and other characteristics seemed to fit. I 
shouhl not like to attempt the solution of the question as to 
which of the segregates is to be considered the type. The 
species before us could be so considered, except that J'rios does 
not report C. glaucoptcs in mountainous coniferous forests. 

Cortinarius griscoluridus sp. nov. (Myxacium). 

Pileus 5- 8 (10) cm. broad, fleshy, broadly convex then ex- 
panded, obtuse, rarely subumbonate, with a distinct glutinous 
pellicle, at first “light quaker drab" (Ridg.), especially on mar- 
gin, elsewhere becoming olive-ochre” on a smoky-gray” ground 
color, even, glabrous at first, at length scaly-spotted or variegate- 
virgate from the drying gluten, margin at first incurved, some- 
times more purplish-tinted; flesh very thick on disk, abruptly 
thin on margin, soft, moist, at first tinted violaceous-gray, then 
watery-whitish, with a tint of “ochre-olive" (Ridg.) under 
pellicle. Gills adnate-subdecurrent, then emarginate with tooth, 
close to crotvded, medium broad, at first “pale vinaceous-drab," 
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soon avfillancous/* finally rusty-brown, edge minidely crenulate. 
Stem 4-^9 cm. long, 10 -20 mm. thick at apeXj stout, ofteti taper- 
ing upward from a clavate base, sometimes subequal and longer, 
sometimes with a large oval bulb and shoii^tT, bulb up to 30 mm. 
thick and often abruptly shori-poinitMl below, firmly stuffed to 
hollow, terete or compre8se<l, at first tinged violaceous within 
and witliout, apex at first flocculose-furfuraceous and soon white, 
elsewhere covered by the tkin^ viscid^ appreased^ mhcoiiceniricy 
grayish-lute scent patches from the glutinous universal veil. Odor 
and taste mild. Spores broadly oval to subglobose, subacute 
at one end, thick walled, under oil-immersion with interrupted 
ridges on surfa(*e so as to appear subretieulate, pale rusty in 
microscope, 8-10x7-8.5 p. 

Gregarious. Leal, Golorado. Under conifers in mountain 
forests. August. 

This differs from C. snhr Fr., to which it is related, by its 
dull or sordid luu^s, by its closer gills, stuffed to hollow sbm and 
its habitat under conifers. It is also apparently ndatefl to C. 
emunctus Fr., but no reliable microscopic data are at hand for 
that specie's. Britaselmayr^s species G. griseoliUjeinus and C. 
suhflex'iiosits are not sufficiently descrilxjd. This spe'cies was very 
abundant over a small flat at the base of the slopes, under 
spruce and fir. When very young, the stem is violet within and 
without, but quickly changes. A few hours after it is picked, 
the pilous changes entirely to “buffy-olive” (Ridg.), and in 
large specimens its surface is covered with numerous spot-like 
floccose scales. 

CoRTiNAKTUS 1LLUMINU8 Fr. (Hy drocy Ix*) . Infrequent, Leah 
Gwjgarious under spruce and fir. 

Fries notes that this is difficult to distinguish because its char- 
acteristics are not prominent. He reports it from both frondose 
and conifer woods. The plants I have referred here possess gills 
with an unusual shade of color, soon ‘‘cinnamon-rufous^’ to 
terra cotta” (Ridg.). Its stems are rather long-attenuate up- 
wards and subventricose downwards, with a short abruptly 
attenuate base which is often decumbent, soon hollow. It is 
related to C\ anneniacus Fr., but the stems become sordid to 
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dingy rusty brown in age. Its habit is that of a stout-stemmed 
C, rigens. The colors of the pileus when moist are chestnut- 
brown^’ to ^‘cinnamon-rufous/’ and fade slowly; its texture is 
rigid and brittle. The spores are small, 7~ 8 x 5 

CoHTiNARitJs JNJUCUNDTJ8 (Woinm.) Fr. (Telamonia). Rare, 
Leal. Under conifers. 

This belongs to the U. brunneus group and is about the same 
stature and colors, but differs from C. brunneus in that the apex 
of the stem, both within and without, as well as the young 
gills, are violaceous; the gills are similar, but are attached with 
a dccurrent tooth; and the pileus is markedly variegated- 
streaked in two shades of brown; the spores are about the same. 
Barbier {Bull Soc, iVfyc., 27: 183) considers it merely a form 
of C. brunneus. i^ooke’s illustration, Plate 823, shows spores 
which manifestly do not fit our plant. The spores of the Colo- 
rado plants are bi'oadly elliptical, 8-9 (10) x 6-7 /i. 

CoRTiNARius 1SABELLINU8 Fr. (Hydrocybc). Frequent, 
Leal, Tolland. In hard soil under pines. 

(/haracterized by its rigid-brittle stem and cap, with broadly 
umbonate and usually gibbous pileus, which is umber when 
moist, “olive-ochre’^ (Ridg.) when dry, and with thick and 
rigkl, rather broad gills. Pileus 3-5 cm. broad; stem 4-6 cm. 
X 6-7 mm. thick and nearly equal. All parts on losing moisture 
begin to show the “olive-ochre’^ color, including the cortina. 
The spores measure 8-9 (10) x 4.5-5 fi. 

CoRTiNARius LANioER Fr. Not infrequent. Tolland. Under 
conifers. 

Its near relative, C. bivelv>s has a glabrous pileus, while in 
this, the surface is at first and for a while hoary-caiiescent, or 
with appressed superficial silky-white fibrils, becoming glabrous 
in time. Its spores are rather variable, 8-11x5*^ /a. The 
enlarged base of the clavatt^ stem is quite tomentose-mycelioid 
and sometimes quite villose upwards. 

CoRTmAiuns ulacinipes Britz. (Bulbopodium). Infre- 
quent, Leal. Under spruce and fir. 

The narrow, crowded gills, at first “ vinaccous-fawn” (Ridg.) 
in color, the lutescent bulb attached to an ochraceous mycelium, 
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and the pale yellow, “antimony-yellow’’ (Ridg,) color of the 
pileus, are the main features of this good-sized plant. I refer 
it here with some hesitancy, as the Britzelmayr species are 
hard to recognize. The spores when examined under the oil- 
immersion are reticulate-rough and measure IT 13 (14) x6~7 (8) 
The gill-color of the young plant persists to maturity, so 
that they appear incarnate-tinged even in age. The apex of the 
young stem is at first tinged with lilac or vinaceous. 

CoRTiNARius MAUCORius Fr. (Dennocybc). Infrequent. 
Leal, Tolland. Under conifers. 

Cortinarius metarius sp. nov. (Bulbopodium). 

Pileus 4-7 (8) cm. broad; fleshy, convex-expanded, then 
plane, with a viscid pellicle which is at the very first pale bluish- 
violaceous, quickly lutesceni^ then “mustard-yellow,” “naples- 
yellow“ or “apricot-yellow” (Ridg,), glabrous, even, the thin 
margin at first incurved and minutely tomentosc; flesh medium 
thick on disk, tinged at first with violaceous-incarnate tints, soon 
whitish then lutescenL Gills adnexed, rounded behind, then 
sinuate-uncinate, nurrowy 4--fi (7) mm. broad, crowded, at first 
incarnate or amethystine, “heliotrope gray” (Ridg.), soon pale 
“clay-color.” Stem 4-“6 cm. long, 10-18 inm, thick, subequal 
above the shallow and broad, margimie-depressed bulb, sometimes 
compressed-subturbinate, solid, at fii*st more or less violet 
within and without, soon white then lutescent, bulb covered by 
remnants of a yellow universal veil, superficially fibrillose above 
bulb. Odor and taste mild or slight. Spores narrowly ellipsoid, 
inequilateral, almost smooth, pale yellowish-rusty under micro- 
scope, 9--12 (13) X 5-fi M* 

SolitaVy, on the ground in mountain forests of spruce and 
fir. Leal, Grand Co., Colorado. August. 

This is exactly halfway between C. cahcfirous and C, caervl- 
escens, and these three species offer good material for the “ luinp- 
ers” in taxonomy. It , differs from C. calocbrous, in the dis- 
tinctly larger spores, and the color changes in the plant; from 
C. caertUesoens, in its smaller spores, the pnjsence of a yellow 
universal veil, and the narrow gills. The name refers to the 
limitations imposed by this separation. 
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CoRTiNARiUH MU01FLUU8 Fr. (Myxacium), Iiifroquent, Tol- 
land. Moist places under bushes. 

CoRTiNARius MULTIFORMIS Fr. Frequent, Leal. In troops, 
under conifers. 

Cortinarius nigrocuspidatus sp, nov. (Telamonia). 

Pileus 2-3.5 (4,5) cm. broad, subinembranous or slightly 
fleshy, at first conic-campanulate, then canipanulate-oxpaadod 
with an obtusely conicalf black, proviinmt umbo, sometimes 
mammillate, innat.ely silky-fibrillose, silky-shining when dry, 
glabrous, oven, hj^grophanous, “sepia” or “army brown” 
(Hidg.) fading to “wood-brown” or paler, except umbo, 
the margin at first decorated by narrow shreds of the white 
universal veil; flesh thin, concolor, hygrophanous, fading. 
Gills adnat(^ then emarginate with decurrent tooth, subdistant, 
rather broad, v(uitricose, somewhat wrinkled on sides, at first 
pallid-brownish, then “cinnamon” to “ tawny-cinnamon.” Stern 
slender, 4-6 cm. long, 3-5 mm. thick, elastic, equal, flexuous, 
stuffed, then hollow, “sepia” within and without, scarcely fua- 
cescent, unequally ssoned downwards by the silky white rem- 
nants of the delicate universal veil, sometimes with only a median 
zom. Odor and taste slightly of radish. Spores short ellipsoid 
to suboval, 8 9 (10) x 5~0 )u, obtuse, minutely and indistinctly 
rough, rusty-brownish under microscoj^e. 

Subcoespitosc or gregarious. Leal, Colorado. Under spruce 
and fir in mountain forests. 

Related to C. stemmatus Fr., from which it differs in its sub- 
distant, broad gills, and somewhat larger spores. It has to some 
extent the appearance of C, paleaceu^, but the pileus is gla- 
brous, and the spores larger. Sepia is the prevailing color in 
fresh specimens; it is deeper and darker on the umbo of the 
pileus. 

Cortinarius obtusus Fr. Frequent, Leal, Tolland. Caes- 
pitose or gregarious, under fir and spruce. 

Cortinarius oricalchius Fr. (Bullmpodium). Infrequent, 
Leal, Tolland. Under spruce and fir. 

This species seems to be sufficiently well known in Europe. 
My Colorado collections were excellent examples of the species. 
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In the mountains of northwestern United States, the darker form, 
which is probably C. atrovirem Kalchb., occurs* It is surprising 
that these are not known in the eastt^rn part of the coimtry. 

CoRTiNAKius PERCOMis Fr. (Phlegmacium). Infrequent, 
Leal. Under spruce and fir. 

The distinct, penetrating, sweet-aromatic odor is one of its 
characteristics. It is related to C. diditchus Fr., and Ricken 
has apparently confused the two species as they were conceived 
b}^ Fries. Unfortunately, Fries did not mention the odor for 
either species, but he limits C. ]}erconds to pine and fir forests, 
and C. cliduchus to beech and oak. He also makes it clear that 
in C. peramris, the color of the flesh and gills is pale yellow, 
citriu- or sulphur-yellow, and that the other parts of the plant 
are flavescent; in C. cliduchus the colors are darker, “luteus” to 
fulvous.^' My collections, placed under C. percomiSy all tended 
to the paler group of colors. The spores measure 10 -12 (13) x 
5-6.5 (7) M- 

Cortinarius pinetorum (Fr.) comb. nov. (Inoloma). 

Cortinarius argentatus var. pinetorum Fr., Monogr. Hymen. 
Smc.f I, 46. 1851. Leal. Under conifers. 

This appears to be the Fresian form of C, argentatus occur- 
ring under conifers. It is quite close to the form described in 
Agarimceae of MicMgaUf I. 381, under C. argentatus. There 
is a peculiar lack of constancy in the width of the gills; some- 
times they are distinctly narrow, sometimes medium broad; 
likewise the spacing varies, the narrow gills are crowded, the 
others tend to he subdistant. Forms under pines in Michigan 
showed the same variation. The typical C. argentatus is larger 
and occurs in oak woods. 

Cortinarius punctatus Fr. (Telamonia). Rare, Leal. 
Under conifers. 

This I consider form (B) of the Monographia of Fries. The 
series of species and forms to which C. punctattts, C. glandicolor 
and C. uraceuH (stout form) belong, is a difficult Cortinarius 
problem, fully recognized by Fries, who, however, did not hand 
down to us the spore records. Had he been able to do this, a 
good deal of the puzzle might be open to solution. C. punctatus 
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as here recognized, has spores 10-12 (13) x 6-8 (9) /i, with occa- 
sional spores up to 16 long. No sign of a veil could be ob- 
served, The pilous is Vandyke brown” when fresh and moist, 
but both it and the stem are markedly fuscescent, so that the 
plants become quite dark or blackish in age. The gills are 
distant, broadly adnate and rather broad. 

(^oRTiNARius puRpuiiASCENs Fr. (Bulbopodium). Infre- 
quent, but typical. Leal. Under conifers. 

CoHTiNAttius RiGENs Fr. (Hydrocybe). Infrequent, Tol- 
land. Under fir. 

This has the habit of C. acandms^ but becomes much larger. 
The spores measure 7-9 x 4 -5 ju. 

CoRTiN ABUTS RiGiDOS Fr. (Tclamonia). Frequent, i^eal, 
Tolland. On mosses under conifers. 

Its markedly broad gills, and the concentric white zones on 
the fuscous-brown stem, distinguish it from its relatives. The 
pileus is conic-campanulate, but umbo is subobtuse. 

CoRTiNARius SCANOENS Fr. (Hydrocybe). Frequent, Leal, 
Tolland. Under conifers. 

CoRTiNARius spLKNDioiTs Pk. (Myxacium). Rare, Leal. 
In moss, under pine and spruce. 

CoRTiKARius suiLLUB Fr. (Telamonia). Infrequent, Leal. 
Under conifers. 

This fine large plant was met for the first time; the 
**ochraceousHsalmon” to ”aiMicot-buff” colors of its pileus 
make it fairly easily recognizable. The stem is stout, clavate- 
bulbous and white, pileus and gills turn slowly blackish when 
bruised. The spores measure 9-10 (11) x 5-6 (7) /x. The veil is 
rather evanescent. 

CoRTiNARiXJB tJRACEus Ff. (Hydfocybe). Rare, Leal. 
Under conifers. 

CORTINARIUS viBRATiUB Fr. (Myxacium), Infrequent, 
Leal, Tolland. Mixed and conifer woods. 

CORTINARIUS vioLACEUB Ff. Infrequent, Leal. On moss 
under fir. 

Crepidotus \"ersutub Pk. Uncommon, Tolland. On de- 
cayed wood. 



141 


Mycological Flora of the Rockies 

Entoloma SERicKtTM Fr. Rare, Tolland. Mixed woods. 

Flammula ALNicoLA Fr. (sense Ricken). Rare, Tolland. 
On end of fir log. 

Flammula HIGHLANDEN8IS Pk.' Infrequent, Leal. On de- 
cayed coniferous wood. 

FtAMMULA INOPODA Fi*. Rare, Tolland. On end of a fir log. 

Flammula lubbtca Fr. Rare, Tolland. On very rotten 
coniferous wood, under fir. 

Flammula lupina Fr. Rare, Leal. On decaying coniferous 
log. 

Flammula mixta Fr. (sense of Ricken). Rare, Leal. 

Flammula penetrans Fr. Frequent, Leal, Tolland. On 
coniferous logs and stumps. 

Flammula spumosa Fr. Infrequent, Tolland. 

One lot was studied during its development on rotten pine 
timber lying in a dark shed next to our cabin. On the day 
when these were picked, another lot was brought in from out- 
doors, also on a very rotten pine log. Careful comparison 
showed that the gills of the former had remained paler than in 
the typical plant showing scarcely any yellow at maturity. The 
gill-colors of the two lots of dried herbarium specimens do not 
match, and a word of caution is necessary when comparing 
dried specimens for shades of color. Both were microscopically 
alike when mature. 

Galera itypnorum Fr. Infrequent. Leal. On moss, under 
conifers. 

Gomphidius roseus Fr. Infrequent, solitary. Leal, Tolland. 
On moss, etc., under conifers. 

Differs from G. nmdws, in the smaller size, upper part of 
stem white, “ vinaceous-pink” to pinkish-buff” pileus, and 
smaller spores. Both have a viscid, but not truly glutinous cap 
and veil. The spores measure 15^18 (20) x 6-6 /i, although in 
both collections an occasional larger one may be found. Base 
of stem is empire yellow.” * 

Gomphidius viscidus Fr. Infrequent, solitary. Leal, Tol- 
land. Under pines, spruce or fir. 

Although not common, nor as luxuriantly developed as in 
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the conifer forests of Europe, this is doubtless the same as the 
European species. Stem Ixjcoming apricot-orange^^ (Ridg.) 
within and without; spores 18*24 x6“7 fi, 

Hygrophohus aoathosmus Fr. Rare, Leal. Under pines. 

Hygrophohus calophyllus Bros. Rare. Under pine and 
spruce. 

This is my first collection of this beautiful gilled plant. It 
is a good species. The sea-shell pink’^ (Ridg.) color of the 
giUs is lost in the dried specimens. 

Hygrophohus chrysouon Fr. Tolland. Infrequent, but 
copious where it occurs; in gregarious or caespitose clustci*s. 
Under conifers, low ground, 

Hygrophohus conicus Fr. Rare, Tolland. In low ground. 

Hygrophohus discoidhus Fr. Rare, Tolland. Under 
spruce. 

Hygrophohus kberneus Fr. (form JUivescens). Infrequent, 
Leal. Under pines. 

Hygrophohus fuscoalbum Fr. Common during September, 
Tolland. Under conifers. 

Hygrophohus hypothejus Fr, Common, Tolland. Under 
pineis. 

Most often the gills do not become as deep yellow as in the 
typical form. 

Hygrophohus pudorinus Fr. Common during Septem- 
ber, on the slopes of the mountains under pine, spruce Or fir. 
Tolland. 

Hygrophohus vibgineus Fr. Rare, Tolland, Leal, On 
b(‘dB of spruce needles; in open meadow. 

Inocybe ALBoniscA Pk. (form). Infrequent. Leal. In 
open meadow. 

Inocybe caesariata Fr. Infrequent. Tolland. Under 
pines. 

Inocybe euthkloides Pk. Frequent, Leal. Under mixed 
poplars and conifers. 

Inocybe jxoccuifOSA Berk. Infrequent. Ijeal, Low ground. 

Inocybe geophylla Fr. Frequent, Tolland. Leal. Under 
conifers and in open meadow. 
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Inocybe lakuginosa Fr. Infrequent. Tolland. Leal. On 
mosfty bank among debris. 

Inocybe subdecurkens E. & E, Infrequent. Leal. Under 
mixed poplars and conifers. 

Lactakius camphoeatub Fr. Common, Tolland, Leal. 
Moist forest flats along streams. 

Lactaruis DEUciOHtis Fr. Common, Tolland, Leal. Under 
conifers. 

In this region the plants frequently have the gills colored 
Hellebore green” (R) as they become old. 

LACTARurs INBULB CB Ff, InfrcHjUcnt, Tolland, Leal. Under 
spruce on banks. 

Lactahivb maculatus Pk. Infrequent. Moist places under 
spruce. 

Lactaritts scrobiculatub Fr. Infrequent. Tolland, Leal. 
Un<ler spruce and fir and pine. 

Lactahius bubdulcib Fr. Frequent, Tolland. Under pine, 
etc., moist places. 

Lactaritts thfjogalub Fr. Frequent, Tolland. Under pine 
and poplar. 

Lactauutb torminosus Fr. Infrequent. Under spruce on 
moist ground. 

Lactahius trivialts Fr. Frequent. Low forests. 

Lactarius uvidus Fr. Infrequent, Tolland, Leal. Low 
ground, under shrubs, etc. 

Lentinus TTMBiLiCATus Pk. Infrequent. Tolland. On very 
rotten pine logs. 

Lepjota amianthjna Fr. Frequent, Tolland, Leal. On 
debris, under conifers. 

Lbptonia gribba Pk. Rare, Tolland. Moist places under fir. 

Marasmius anobosaceus Fr. Common. Tolland. On 
beds of pine needles. 

Marasmius piceina sp. nov. 

Pileus 2-3 mm. broad, membranous, reviving,, convex-sub- 
expanded, radiately and widely rugoso-striate, umbilicate, gla- 
brous, ** pinkish-buff” (Ridg.). Gills adnate, slightly broad, 
ventricose, distant, whitish. Stem filiform, equal, short, l'-2 
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cm. long, pallid with a slight yellowish-buff tint downwards, 
glabrous, with scarcely any pruina, even, not horny, instititious 
on half-decayed needles of Picea EngelmunnL Odor distinct, 
penetrating, siiballiaceous or somewhat disagreeable. Spores 
ellipsoid-sublanceolate, acute at one end, hyaline, smooth, 8-10 
X 3.5-4 Basidia 4-spored, 30 x 5-6 /i. No cystidia seen. 

Tolland, Colorado. Sept. 8. Very abundant on spruce 
needle beds after rains in the mountain forests. Stem scarcely 
thicker than a hair. 

Marasmius pinastiis sp. nov. 

Pileus slightly fleshy to submembranous, 1-3 cm. broad, at 
first campanulate and margin incurved, then expanded-plane, 
umbonate or papillate, umbo often irregular-uneven, margin at 
length radiately rugulose-striate to subplieate, surface uneven 
elsewhere, subtomentose, ^^snuff-brown” on center to “clay- 
color” toward margin; flesh thin, equal, whitish. Gills subde- 
current, arcuate, narrow, subdistant, intervenose, crisped, pallid, 
edge entire. Stem 2.5-4 cm. long, 1^2.5 mm. thick, dilated and 
pallid at the apex, solid, equal, sometimes striate-lined above, 
white within, subglabrous above, covered downwards by a dis- 
tinct roughish “chestnut-brown” tomentum, which is paler on 
drying, strigose-attached at the base. Odor rather strong, sub- 
alliaceous, penetrating. Taste slowly disagreeable or subastrin- 
gent. Spores 8-9 (10) x 4-4.5 (5) fi, narrowly ovate and ix>inted 
at one end, hyaline, smooth. Cystidia absent. 

Among needles and debris under pine and spruce, Tolland, 
Colorado. Sept. 8. 

Marasmius prasiosmus Fr. Rare. Leal. On decaying 
twigs of spruce. 

Myckna aukalina Fr. Infrequent. Leal. On mosses under 
spruce and pine. 

Myckna debilis Ft. Frequent. Leal. On mosses under 
conifers. 

Myckna galericulata Fr. Infrequent, Tolland, On de- 
cayed wood. 

Myckna immaculata Pk. Rare. Tolland. On bed of 
spruce needles. 
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Mycena parabolica Fr. Infrequent. Tolland. On very 
rotten and moist coniferous logs. 

Mycena puka Fr. Not seen after August. Tolland. On 
very rotten logs. 

Mycena vulgaris Fr. Frequent. Leal, On bods of de- 
caying spruce needles. 

Naucoria melinoides Fr. Common. Tolland. Under 
willows and alders along streams. 

Omphalia campanella Fr. Frequent. Tolland. On conif- 
erous logs, etc. 

Omphalia epichysium Fr. Infrequent. Tolland. On mossy 
log of Salix. 

Panokolus campanulatus Fr. Infrequent. Tolland. On 
horse dung. 

Panokolus retihuois Fr. Common. Tolland, Ijeal. On 
dung. 

Paxillus involutus Fr. Infrequent. Tolland. On banks. 

Paxillus panuoides Fr. Rare. Tolland. On old timbers 
in the interior of abandoned mines. 

Pholiota sp. Rare. Tolland. Crowing caespitose in groups 
of three from the top of a spiiice stump; too much dried to 
pennit obtaining a full account of it. Has spores of F. limonellu, 
but gills are broader, and it was growing on conifers. 

Pholiota discolor Pk. Infrequent, Tolland. On conifer 
logs. 

Pholiota flammanb Fr. Infrequent. Tolland. On decayed 
conifer logs. 

Pholiota platyphylla sp. nov. 

Pilous submcmbranous, 1-3 (4) cm. broad, convex, obtuse or 
obsoletely suhurnbonate, hygrophanous, ‘‘tawny” (Ridg.), disk 
“mars brown,” fading to “antimony-yellow” or “warm-buff,” 
obscurely striatulate on margin when moist, glabrous; flesh 
very thin on the incurved margin, concolor. Gills broadly adnate, 
decurrent by tooth, very broad, ventricpse, close tq almost sub- 
distant, thin, at the very first pallid, soon “clay color” to 
“buckthorn-brown” (Ridg.). Stem S-S (6) cm. long, 2“4.5 nun. 
thick, equal, or slightly ta^iering upwards, subflexuous in age, 
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stuffed, concentrically white-zoned from the delicate veil, zones 
terminating above middle of stem in a flaring, membranous, 
whitish annulus, white-scurfy above annulus, becoming at length 
silky or glabrous below, brownish within and without under the 
veil remnants, fuscescent. Spores subellipsoid, but narrower 
toward one end, inequilateral in oiui view, smooth, 10-12 x 5 -6.5 
ju, pale rusty brown, cystidia scattered on sides of gills, 60-70 
xO-11 jjLf narrowly lanceolate above the slender pedicel, hya- 
line; sterile cells similar but narrower and crowded. 

On wet moss under pine and spruce along stream. Tolland, 
Colorado. Sept. 5. 

Pholiota tjnicolor (FI. D.) Fr. Infrequent. Tolland. On 
decayed wood. 

Plkukotus betulinus (Pk.) {Pa7ius betuUnus Pk.). Rare. 
Tolland, Near tlie ground on the dead limb of a willow. 

Pletjhottts osTREATtis Fr. Infrequent. Tolland. On 
stumps or dead trunks of Abies lasiocarpn. Spores are white 
in the mass. There is no doubt that this grows on conifers in 
this region. 

PuTTEUs NANUS Fr. var. lutescens Fr. Not uncommon. 
Leal. On decayed wood. 

PsALLiOTA RUTiLEscENs (Pk) emeiid. {Bull. T<yrr. Bot. Club, 
31: 180. 1904.) 

Pilous fleshy, 10-15 cm. broad, dry, oonvex-expanded, firm, 
whitish when young and fresh, soon tecoming ‘‘ viiiaceous- 
cinnamon” (Ridg.) to drab, with a thick cuticle, the upper thin 
portion of which at length breaks into small fibrillose cuneate 
scales; flesh thick, abruptly thin at margin, white at first but 
slowly changing when cut or bruised to mfescent-ochraceom. 
Gills free, becoming remote, rather narrow, 5-7 mm. broad, 
narrower behind, crowded, thin, at first purpUsh^^vinacems^^ to 
^Uight nmei-^vinaceo'tjt^*^ (Ridg.), rufescent when bruised, finally 
“burnt umber*^ or blackish-brown. Stem stout, 8-12 cm. long, 
1.5-3 cm. thick, firm, equal above the rather abrupt, often ob- 
lique and spongy bulb, bulb sometimes almost obsolete, some* 
times large, elsewhere silky or subfibrillose, glabrescent, solid, 
white at first in and out, rufescent where cut or bruised. An- 
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nulus simple, thin, narrow, persistent, subfragile, white becom- 
ing brownish-tinged. Odor aromatic almost of anise or bitter 
almonds. Spores small, short clUptical-oblong, dark purple- 
brown, with oil drop, 5-6 x 4-4.5 /x. 

Under spruce and fir, often at the base of a tree in humus, 
Aug. Frequent. Ij(ml, Tolland. 

The incomplete description and error in spore size, and the 
extension of its habitat seem sufficient reasons for a full re- 
vised description. As Dr. Peck has remarked, the plants at 
first appear to fit well to the d<tscription so far accessible of 
the seaside Psalliota maritimus Pk., but a more detailed study 
of the latter in the developing state would doubtless bring out 
definite discrepancies. It differs from P, sibatica Fr. in its 
solid stem, slightly smaller spores and the narrow annulus. 

Psalliota semota Fr. (sense Ricken). Rare. Tolland. 
Under fir. 

RussuIjA adusta Fr. Infrequent. Leal. Under pine. 

Russula atroviolacea Burl. Infrequent. Tolland. Under 
willows. There seems to be a form also in which the stem has 
a tinge of the same color as the cap. 

Russula cyanoxantha Fr. (Form). Rare. Tolland. 
Under conifers. 

Russula delica Fr, Frequent. Tolland. Ijcal. Under 
pine in sandy soil. 

Russula emetica Fr. Frequent. Leal. Tolland. In mixed 
forest on very rotten wood. 

Russula fallax Cke. Infrequent. Tolland. Mossy placAiS. 

Russula flava Romell. Common. Tolland. Under pine 
and spruce. 

Russula ghaminicolor Quel. Infrequent. Tolland. L(‘al. 
Under pine and spruce. 

Russula maxima Burl. Rare. Tolland. Under spruce. 

RussuIxA modesta Pk. Rare, Tolland. Under Abies Umo-- 
carpa at an elevation of 9800 feet, growing on tJic»bare ground. 

Russula nigrodisca Pk. Frequent. Tolland. On moist 
places under spruce. 

Russula nigricans Fr. Infrequent. Tolland, Under conifers. 
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Russula puellaris Fr. Infrequent. Leal. Under thickets 
in open moist places. 

Russula roseipes Secr.-Bres. Infrequent. Tolland. Leal. 
On moist ground under conifers. 

Russula hugulosa Pk. Infrequent. Leal. On mosses 
under conifers. 

Russula sanguinea Fr. Frequent. Tolland. Under spruce. 

Russula serissima Pk. Infrequent. Tolland. Under coni- 
fers on high slopes. 

Russula subalutacea Burl. Rather frequent. Tolland. 
Under spruce. 

Russula virescens Fr. Infrequent. Tolland. Mixed 
woods. 

Stropharia depilata Fr. Scattered. Tolland. Leal. 
Under conifers. 

Stropharia semiolobata Fr. Frequent. Tolland. On 
dung. 

Stropharia squamosa var. subalpiiia var, nov. Infrequent. 
Tolland. On forest debris or humous soil in coniferous forests. 

With the data on its variability incomplete, this is retained 
here as a variety, although it is definitely distinct from the 
foregoing species and its several varieties. The spores are 
elongated-elliptical, smooth, obtuse, 12-46 (16) x 5.5~6.5 (7) fx, 
pale-purplish in microscope. Pileus 3-7 cm. broad, 
ochre'* to “ochraceous-orange'^ (Ridg.), becoming tawny in 
age, glabrescent, viscid, soon dry. Gills broad, at first ^‘drab- 
gray’^ then storm-gray ” (Ridg.); stem 4~10 cm. long, 4-8 
mm. thick, white at first, as are the lacerate, spreading or re- 
curved scales, hut lutescent to fuscescent. 

It differs, then, according to the notices of the European 
authors as to spore size, from S. sqmmosa by its large spores, 
from the var. thrauda by lack of the hygrophanous flesh and 
probably by its spores. Massec, who must have had access to 
Cookers var, auraniiaevst gives its spores like that of S. sqtxch 
mosa, 

Tricholoma bufonium Fr. Rare. Tolland. Under spruce, 
alder, etc. 
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Tkicholoma conglobatum Fr* Rare. Tolland. Under pine. 

TRICHOX.OMA EQTTESTUE Fr. Infrequent. Under pine. 

TniciiOLOMA TAhhAX Pk. Infrequent. Tolland. On coni- 
fer needles. 

Tricholoma imbhkutum Fr. Frequent. Under pines. 

Triciioloma MUHINA ceum Fr. Infrequent. Leal, Under 
spruce and fir. 

Tricholoma panoeolum var. caespitosum Bros. Infre- 
quent. Under conifers. Tolland. 

Tricholoma peksonatum Fr. Infrequent. Tolland. Under 
poplars. 

TuicnoT.OMA PEssuNOATUM Fr. Common. Under pines. 

This is the first American collection I have seen of this 
species^ but I have no doubt of its identity. 

Tricholoma portentosum Fr. Infrequent. Under pine. 

Tricholoma rutilans Fr. Infrequent, Tolland. Ijeal. 
On pine stumps and logs. 

Tricholoma saponaceum Fr. Infrequent. Tolland. Under 
spruce and pine. 

Tricholoma tristiforme sp. nov. 

Pileus fleshy, 1-2 cm. broad, convex, then expanded-plane, 
obtuse, sometimes papillate, dry, covered with floccose-fibril- 
lose, pointed or recurved, minute, fuscous to blackish scales, 
denser on disk, ground color ‘^tileul-buff^^ (Ridg.), margin not 
striate; flesh white, unchanged. Gills emarginate-adnate, broad, 
broader in front, ventricose, close, white, scarcely cinerescent, 
edge entire. Stem 2-3 cm. long, 1.5-3 mm. thick, equal, solid, 
innately and longitudinally silky-fibrillose, white scarcely chang- 
ing, subshining when dry, Cortina slight and evanescent, per- 
haps lacking. Odor and taste subfarinaceous. Spores 7-9 x 
4-5 fXf narrowly elliptic to oblong, hyaline, smooth, granular 
within. Basidia 48-50 x 5 4-spored, cystidia none. Sterile 
cells on edge of gills subfiUform, short and indistinct. 

On the ground under lodge-pole pine, Tolland* Aug. 24. 

In size, habit and appearance this resembles an Inocybe. 
It differs from T. iriste Fr. in its solid stem and indistinct Cor- 
tina, and probably in its spores. 
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GASTEROMYCETES 

Geaster ooronatxts (Schaeff.) Schroet, Tolland. 

Geaster 8CHMIDELII Vitt, ToUaud. 

Calvatia FONTANE8II Mont. Tollaud. 

Lycoperi>on gemmatvim Fr. Leal. Tolland. 

Ltcoperdon glabellijm Pk. lA3al. Tolland, 

Lycoperdon nictBEscens Pors. Tolland, 

Lycoperdon pyriforme Fr. Leal. Tolland. 

Bovista plumbea Fr, Leal. 

Crucibulitm vglgark TuL Leal. Tolland. 

Common on wood and debris. One collection was found 
on cow dung. 

Sphaeroboexjs carpobolus L. Leal. Tolland, 

Common on debris of wood, etc. One collection on cow 
dung, and one on a spruce cone lying on the ground, 

Univdesitt of Michigan 
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Tolland, Colorado, Sept. 20, 1020 
Elevation 0,000 feet. (Photo. Baxter) 
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Pori Huron, Michigan, May 1, lf>2i. 

Collected under pine by Mr- Howe. Contributetl by Dr. CL E. fisher. 
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HydNUM SUAVEOLEN’S Fr. 

Tolland, Colorado, 8<?pt. 4, 1920. (Photo. Ba.xtfr‘ 
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POLYPORI'S CONFLVE.VS Fr. 





NOTES ON A BUD-SPORT OF HIBISCUS 

MUTABILIS L.‘ 

GAEL D. LaRUK 

In 1918 tho writer discovered a bud-sport of Hibiscus 
mutafriliSf which he planntid to keep under observation for a 
considerable period of time. After a little more than two years, 
however, the observations were terminated by the author's re- 
turn to America. Such data as were obtained during this period 
are published here for comparison with the results of more 
complete investigations made elsewhere. 

Hihiscus viutabilis is very common as an ornamental shrub 
throughout the eastern tropics. In Sumatra the double- 
flowered forms of both variety alba and variety rosea are found 
in the yard of almost every house. In the autumn of 1917, a 
number of cuttings for ornamental plantings were made from 
bushes of the double-flowered variety aifen, and these were 
placed in a nursery under the author’s supervision. 

Most of these were removed when they were well rooted, 
but a few were left in the nursery. These grew very rapidly 
and in the spring of 1918 began to blossom. All were true to 
the parent type, but later one of them developed one branch 
which bore only pink flowers exactly like those of variety rosea, 

^ There has been some doubt in the author’s mind whether the plant 
oonsidered in this paper is really Hibiscus mutabilis L., the flowers of which 
are said to be white when they first open, but ttim pink during the first day. 
The plant in question does not show this change, but otherwise it agrees 
with the description of H, rmUabilis L. In leaf and stem characters it is 
exactly like plants of mutobilis which the author saw in the ^*Bergtuin” 
at Tjibodas, Java. Unfortunately, these plants were of the pink variety 
and therefore showed no change of color. 

In a recent letter Mr. 1. H. Burkill, director of the Singapore Botanic 
Gardens, states that H, as grown in the Singapore Gardens, shows 

the characterurtio color change, but that H. mutabilis var. atha does not 
show any such change. From this it appears that the plant in question is 
H. var. 
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Since the plant in question had l>ecn grown from a cutting by 
the writer, there was no possibility of its being due to a graft 
of any sort, and therefore no doubt that it was a true bud-sport. 

An attempt was made to determine the genetic relationship 
of the bud-sport to the parent bush, but this failed because, al- 
though the ovules appeared to be normal, the pollen of both 
the pink-flowered bud-sport and the white-flowered parent was 
abortive. Fuf thcr (examination failed to show any viable, pollen 
of either variety from any of the plants of the surrounding re*" 
gion. The single-flowered form may have viable pollen, but no 
plants of this type could be found. According to Firmingcr * 
the. single-flowered type is hardly worthy of cultivation, and 
this doubtless accounts for its rarity. 

Although all hope of crossing the plants had to bo given up, 
the bush was still kept under observation to see whether it 
would produce other mutations of a similar sort. This obser- 
vation ceased at the end of June, 1920. Till that time no further 
mutations had been obvserved on the parent biish. During most 
of this time, however, the bush was kept cut back rather closely; 
all of its branches were used for cuttings as soon as they became 
large enough. Shortly after it was found that pollination was 
impossible, the mutant branch was cut back rather dowdy, and 
from this four cuttings were made. Although in general this 
species, like most other species of Hibiscus, is grown from cut- 
tings with extn'ine c^ase, the mutant branch appeared to be 
rather weak and only two of the cuttings survived. The branch 
failed to sprout again and soon died back to the parent stem. 
Th«i two daughter plants grew slowly, but finally each produced 
a number of branches which developed flowers. All of these 
were of the double pink variety. 

At the time when the mutant branch was cut back, all the 
other branches of the parent bush wore trimmed also, and as 
many cuttings as possible were made. When the branches again 
grew out, another set of cuttings was made and this was con- 
tinued. In all, about 250 cuttings were made from these white- 

* Firminger’s Manual of Gardming (fourth edition), revised by H. St. John 
Jackaon, Thacker, Spink and Co., Calcutta, 1890. 
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flowered branches^ of which 161 had flowered before the writer 
left Sumatra. In one of these bushes a duplication of the 
original mutation was found. One branch was produced which 
bore only double pink flowers. All the other branches bore 
white flowers. 

Another bush showed a mutation in the form of a S(*ctorial 
chiniaera. About one third of the branch bore only pink 
flowers, while the remainder produced only white flowers. When 
a flower bud developed on the lin(‘ of junction* of the two re- 
gions, part of it was white and part pink. The line of demarca- 
tion in the flowcu* was very sharp and very frequently divided 
petals, with one part of a i)etal pink and the remainder white. 
The line of demarcation ran, of course, from tip to base of the 
petal. The pink and the white sectors appeared, from the 
flow^ers they bore, to run straight up the branch from base to 
tip arid not to twist around the axis. 

Still another bush, which bore onlv white flow(U‘s, showed a 
rather complicated variegation of the leaves. One part bore 
only green leaves, another part boro only yellow ones, while the 
leaves on the remainder of the plant were variegated. Of these 
variegated leaves, some had yellow sectors, and the remainder of 
the leaf was green, but most of them were irregularly mottled with 
spots ranging from yellow to normal green in color. There ap- 
peared to be four different shades of leaf color from the yellow 
spots without chlorophyll, to the spots with the full amount of 
chlorenchyma. The variegation was extrente.ly irregular so that 
no one type could be identified with any particular segnumt of 
stem. The variegated bush, like the mutant pink-flowered form, 
was noticeably weaker than the normal green form. 

If the 161 plants grown in this study give any indication, 
it seems that bud-sports are relatively common in this specie^s. 
Here they occurred at tlie rate of about one to every fifty nor- 
mal plants. It is doubtful whether they are usually so frequent. 
A great many, probably several hundred, other-plants of un- 
known history were observed in Sumatra and Java, but none 
were found bearing mutant branches. The variegated form 
probably does not often arise, since it was never found growing 
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elsewhere and it might be supposed that if it occurred often, 
it would occasionally be propagated as a curiosity. 

Whether or not the pink-flowered bud-sport represents a 
reversion to an ancestral form can only be conjectured. The 
writer has been unable to discover any data on the relative age 
of the two forms. Both of them are probably ancient. 

XJnivkrbtty of Michigan 



NOTES ON INTERESTING PLANTS 

OF MICHIGAN 


W, L. McATEE 

These notes are chiefly from Professor Charles Fay Wheeler*e 
interleaved copy of Michigan Flora. The writer is fortunate in 
possessing certain items from the library of that beloved botan- 
ist/ among which are copiously annotated copies of Michigan 
Flora ^ and Additions to the Michigan Flora since 1892} The 
volume contains inserted printed articles on Michigan plants, 
a few specimens and original labels, manuscript lists for various 
localities, and a number of letters, of which the most interesting 
one is from Professor Thos, C, Porter, the revered Pennsylvania 
botanist. With the kind permission of Dr. W. J. Beal, this 
letter is herewith reproduced verbatim: 


Lafayette Collecse, 
Easton, Penn., 
Aug. 1, ^92. 

My dear Prof. Beal: 

I have received the copy of the Flora of Michigan^ prepared 
by you and your associate, Mr. Wheeler, and return my best 
thanks. The work is well done. My regret is that you did 
not make known to me beforehand what you intended to do, 
because I could have furnished an amount of additional material. 

In the year 1865, in company with Messrs. Chas. E. and 
Aubrey H. Smith and Dr. Joseph Leidy, I visited the Lake 

^ For m appreciative sketch of Prof. Wheeler's career, see W. F. Wight, 
Sdeneet N.8,f 32: 72-76, ' » 

• Thiriikth Annual Report of the Stale Board of Agriculture of the State 
of Michigan, 471-^. 1891. 

• ThiH/iMemdh Annual Report of the State Board of Agricullure of the 
Stale of Michigan, 82-91 (1897-98) 1899. 
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Superior region and collected largely and noted all the species 
of plants observed. It was my purpose to publish a list which 
I had prepared. Dr. Robbins proposed to make it a joint 
affair. For certain reasons; which I need not give, the printing 
was delayed from time to time and it has not yet seen the 
light. It may be that, even at this late day, I shall write up 
and publish an account of the expedition. At all events a brief 
statement of the results may be of use to you. 

The following sp(»cies are not contained in your Flora: 

Stellaria borealis Big. — S. Ste. Marie. 

Thalictruin polygamum Muhl. — S. Ste. Marie. 

Geranium columbimim L. — Grand Detour. 

Lythrum salicaria L. — Detroit. 

Calarpagrostis confinis Nutt. — Flint, Dr. Clark. 
Calamagrostis LangsdorlTii — Isle Royale. 

Isoetcs lacustris L. — S. Ste. Marie, head of ship-canal. 
See Englemann’s Monograph. 

These plants are in our Herb., but I am sorry I have no 
duplicates to send you. 

I will now, jot down lists of some of the rarer species with 
localities and dates; 

Detkoit in the Cemetery. — July 19, 65. 

Lythrum salicaria L. 

Scirpus lineatus Mx, 

Sault de Ste. Marie. — July 21-29,* 65. 

Adenocaulon bicolor Hook. — 6 miles S.W. of the town. 

Pyrola minor L, 

Listcra convallariovdes Nutt. — Abundant. 

Spiranthes Romanzoffiana ('ham. — This is the S. cerntui of 
Hooker^s Flora B. Am. We saw at once that it was very 
different from our S. cemua, and on my return home I made 
a full critical examination and comparison of the two species, 
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and sent specimens and notes to Dr. Gray, which led him to 
refer the northern one to S. Romanzoffixina. 

Habenaria hyperborea R. Br. — Abundant. 

Habenaria psy codes Gray. — Abundant. 

Atena Smithii Porter. — In woods, 6 m. B.W. 

Phleum alpinurn L. 

Isoetes lacustris L, — Found by Dr. Leidy and myself at the 
head of the ship-canal and therefore in Michigan. 

Ontonagon. — July 31. 

Prunus pumila L. 

Aminophila arundinacea Aut. 

, From Ontonagon, our steamer crossed in the night to Thun- 
der Bay and went to Ft. William, (Canada, returned and doubled 
Thunder ("ape, ran up the N. \¥. flank of Isle Royalc and 
doubled the reefs of trap-rocks, and came down on the S. E. 
side into the natural canal formed by a sunken chain of trap- 
rocks on the one side, tlie (unerged summits making a line of 
islets, mostly covercjd with storm-beaten balsam-firs, and on the 
other, by the mainland, the channel 3 or 400 yards wide and 
very deep. Proceeding down tliis channel S miles, we reached 
Copper Harbor, a deserted mining village, and tied the vessel 
by hawsers to trees on the shore. Thus ended that day. Very 
early next morning I was up and found a yawl at the stern into 
which ladies and gentlemen wore getting down and I volunteered 
thinking they would put me on the shore a rod or two off, but 
instead of heeding my request they pushed off to Caribou Islet, 
one of the islets across the channel, to hunt chlorasterolites, I 
was rewarded by finding on that lonely spot, besides some of 
the gems, the following plants; 

Cakibou Islet. — Aug. 2, 65. 

Anemone multifida D. C. 

Sagina nodosa Fenzl. 

Barbarea vulgaris R. Br. — Very vigorous, growing in shallow 
water and evidently native. 
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Erigeron acris L. v, Droebach. Blytt. 

Campanula rotundifolia L, v. arctica. 

Lilium philadelphicum L. with 5 flowers!! 

Poa alpina L. 

Junip. Sabina L. v. procumbens Ph. — Covering the rocks. 

After breakfast A. H. Smith and I took to the mainland 
where there was a clearing and a sphagnum swamp partly over- 
run by fire. There we had wonderful success and came back 
at 12:30 p.m. laden with spoils. At 1 the steamer left her 
moorings and passing the inlet near the lighthouse, steered for 
Eagle River on Keweenaw Point. 

Isle Roy ale. — Mainland. — Aug. 2, 65. 

Corydalis aurea Willd. 

Geranium Carolinianum L. 

Rubus Nutkanus Moc. 

Drosera intermedia var, 

Lonicera hirsuta Eaton. 

Phacelia Franklinii Gray. 

Castilleia pallida v. sept. 

Utricularia corriuta Mx. 

Comandra livida Richds. 

Calypso borealis in fl. 

Habenaria dilatata Gr. 

Habenaria hyperborea R. Br. 

Habtmaria psycodes L. 

Eriophorum alpinurn L. 

Carex livida Willd. 

Carex Houghtonii Torr. 

Calamagrostis stricta Trin. 

Calamagrofltis Lapponica Trin. 

Calamagrostis Langsdorffii Trin. 

Cryptogramme acrostichoides. 

Aspidium fragrans Swtz. 
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Portage River. — Aug. 3, 65. 

Erigeron acris L. v. Drbn. 

Carex (flexilis) caatanea Wah. 

Carex (ampullacoa) utriculata v. minor. 

Carex oligospemxa Mx, 

Marquette. — Aug. 4, 65. 

Pinus Banksiana. 

Trisetum molle v, subspic. 

* 

Mth. op Carp River. — Aug. 4, 65. 

Aster umbell. v. pubens. 

Goodyera Menziesii. 

Elyraus Sibiricus L., var. 

Equisotum scir|)oides. 

Grand Detour. — Aug. 5, 65. 

► 

Hypericum Kahn. 

Lathyrus maritimus. 

Drosera linearis. 

Solidago Obioensis. 

Primula Mistassinica. 

Halenia deflexa. 

Graphephorum melic, 

Selaginella spinosa. 

These are some of the spoils obtained. Excuse the hasty 
manner in which I have written under pressure and believe me 

Yours very truly, 

Thos. C. Porter. 

From other letters inserted in this interesting copy of the 
Michigan Flora^ from marginal notes and other sources (in- 
cluding collections by the writer), have been gleaned the follow- 
ing notes. Only those relating to comparatively little known 
plants or those new to the state list are reproduced. The source 
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of information is given in each case, and the authority, unless 
otherwise stated, is C. F. Wheeler. Twenty of the plants, it 
appears, have not yet been included in catalogs of the Michigan 
flora. These have been indicated by an asterisk (*). 

POLYPODJACEAE 

WooosiA OREGANA D. C. Eaton. — Lower falls of Menom- 
inee River, Sept. 1892, C. F. Wheeler. Note on interleaf. 

Asplenjuai platvneuron L. — Prof. Bailey collected this 
species in Barry Co. Marginal Note /'Vw'u gives Allegan as 
only known station. 


ALimACEAE 

LoPHOTOCARPua CALTciNus (Engelm.) J. G. Smith. — Grand 
Rapids; J. G. Bmith.^ Addiiiomy p. 10. 


GBAMINEAE 

Paspalom setaceum Mchx. — Lansing, C. F. Wlieeler. 
Addiiiomy p, 11. 

Syntherisma filiforme L. — Agricultural College, Dr. W. J. 
Beal. Additions^ p. 11. 

*Briza maxima L, — Manistee, July B)00, streets; also 
Grand Rapids, June, 1899, streets. F. P. Daniels, in letter. 
Bromtjs btehiLis L. — Lansing. Additionsy p. 12. 


CYPEHACEAE 

Rhynchospora FiTscA L. — Charlevoix, teach of Long I^ake, 
Sept, 6, 1892; Thunder Bay Id., 1895; note on interleaf. 

"'SciRPtTS HETEROCHAETtm Chase. — Arbutus Lake, Grand 
Traverse Co., Aug. 23, 1919. W. L. McAtee, 

Carex BRtTNNESCENS Pcrs. — Alpcna. Note on interleaf. 
Carex castanea Wahl. — Portage River, Aug. 3, 1865. 
Thos. C. Porter, letter of Aug. 1, 1892, 


* Separate from iUh Ann, Rep. Mo. BoL Garden, p. 3. Sept. 27, 1899. 



Interesting Plants of Michigari 


161 


LILIACEAE 

AiiLitM viNEAtt; L. — Experiment Station at South Haven, 
April 19, 1901, C. F» W, Note on margin of Addiiiom. 

Medeola vihginian^a L, — Eftcanaba, R. E, MorrelL Flora 
gives Gaylord as probable northern limit. Inserted note. 

* IjTLium tiurinum Andr. — Manistee, Aug. 1900, spon- 
taneous in iR^glccted part of cemetery. F. P. Daniels, in letter. 

CHE\()PODTACEAE 

Kocitia kcopahta L. — Grand Rapids, 1899 introduced, 
Miss A. Brook, Note on interleaf. 

AMARANTilACEAE 

Amakanthus iiYBHioiJS L. — lonia, June 1896, Grand River 
bottoms. Compared at Harvard Herbarium. F. P. Daniels, in 
letter, 

CA R YOPII YLLACEiiE 

* Lychnis i>rxtmmondii Hook. -- Niles, 11. Ballard. In 
letter. 

RANVNCUhACEAE 

Atraoene AMERICANA >Sims. — Iron Mt., Mich., S. S. 
Brewster, letter of Jan. 24, 1898. 

Thalictrum roLYGAMUM Muhl. — Sault Ste. Marie, July 
21-29, 1865, Thos. C, Porter. Letter of Aug. 1, 1892. 

PAPAVEHACEAE 

^Glaucium Gi/AUcruM L. — ^Park Id., Les Cheneaux Ids., 
W. C. Coryill. lAitter of March 12, 1894. 

FUMARUCEAE 

Bicircuni*A cucuniiARiA L. — B. Canadensis Goldie. — 
Escanaba, Mrs. J. M. Millar, letter of May 23, 1896% Flora 
gives Frankfort as northern limit of both species. 
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Fumaria officinalis L. — Manistee, June 1900, yards, es- 
caped. F. P. Daniels, in letter. 

CRUCIFERAE 

Bfkteroa incana L. — Roadside southeast of Traverse City, 
Sept. 2, 1919, W. L, McAtee. 

CAFPARIDACEAE 

Clfomf sERRtTLATA Pursh. — Grand Rapids, 1901, Rev. J, 
W. Stacey, Note on interleaf. 

*Ro8a villosa L. — Escaped south of Brighton, June 1, 
1898, Wliecler and Longyear. Original herbarium label. 

Amelanchier sanguine a Pursh. — According to Wiegand's 
treatment, this appears to be a common species of the jack pine 
plains. Collected in Crawford Co., Aug. 29-‘31, and in Grand 
Traverse Co., Sept. 2; in both instances with a little fruit still 
hanging. W. L. McAtee. 

Crataegus brackwayae Sargent. — Thunder Bay Id., 
C. F. W., AddiiimSf as (7. douglaaii Lindley. C. bTachoayae 
is a synonym, according to W. W. Eggleston. 

OXALIDACEAE 

Zanthoxalis corniculata L. var. dillbnii Jacq. — Ionia, 
June 1896, roadsides. Compared at Harvard Herbarium, 
F. P. Daniels, in letter. 

LIN ACE AE 

Cathartolinum sulcatum Riddell. — Plainfield, Aug. 1896, 
Miss E. J. Cole. Note on interleaf. 

RUT ACE AE 

Ptelea trifoliata L, var. tomentosa Raf. — Saugatuck, 
Wheeler, Additions, p. 5. 
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EUPHORBIACEAE 

Tithymaujs 0BTU8ATUS Pursh. — Wayne Co., not common. 
Notes by A. F. Foerste? 


VITACEAE 

ViTis LABRUSCA L. — Nilcs, R. Ballard, in letter. 


LYTHUACEAE 

*Rotala ramosior L. — Alto, Aug. 1901, Rev. F. P. 
'Daniels, note on interleaf. 

ONAGHACEAE 

Oenothera muricata L. — Detroit, common along roads. 
Notes by A. F. Fo(u*ste?; also reported by Gleason, A. H., Mich, 
Ac, Sc,^ 1913, p. 148. 

’*'Eulophos americanus Nuttall. — Ionia, Aug. 1896, Sept. 

1897, Grand River bottoms, eastern township; compared at 
Harvard Herbarium. Gray considered this one of the rarest of 
American plants. F. P. Daniels, in letter. 

ERICACEAE 

* Andromeda glaucophylla Link. — Mud Lake, Grand 
Traverse Co., Aug. 26, 1919, W. L. M. This is the form with 
fine pubescence on under side of leaf; doubtfully distinct from 
A, poUfolia L. 

Vacctnium atrococcum a. Gray. — Saddle-bag Swamp, 

1898, Miss E. J. Cole. Note on interleaf. 

Vaccinium ovALiFOiiiTjM J. E. Smith. — Boardman Plains, 
Grand Traverse Co,, Mich., Sept. 2, 1919, in fruit, W. L. 
McAtec. 

OLEACEAE 

•Lioustbum vcugabb L. — Woods near the Agricultural 
College. Additions, p. 8. 
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CONVOLVULACEAE 

•Quamocut cocoinea L. — Grand Rapids, Mich., Miss E. J. 
Cole. Note on interleaf and specimen. 

BOBAOINACEAE 

Myosotis laxa Lehm. — Campus of the Agricultural Col- 
lege, Additiom, p. 8. 

LADJATAE 

*Koellia verticillatxim Michx. — Twin Lake, Muskegon 
Co., June 26, 1900, C. F. Wheeler, MS. note in Additions. 

Ltcopus euroi’aeus L. — Around elevators and along streets 
of Port Huron, C. K. Dodge. Additions, p. 9. 

SOLANACEAE 

* SoLANUM TOBHEYi A. Gray. — Niles, railroad embankment, 
spreading rapidly. R. Ballard, in letter. 

SCROPH U LA RJA CEAE 

Aoalinis paupercula a. Gray. — Escanaba, Mrs. J. M. 
Miller. Inserted note. Flora gives Lower Peninsula. 

Euphrasia canadensis Townsend. — Isle Royale, W. A. 
Wheeler. Note on interleaf. 

BIGNONJACEAE 

* Catalpa catalpa L. — Sturgis, Sept., 1898, spontaneous 
seedlings of considerable size. Is this the basis of C. spedosa 
record in Flora? F. P. Daniels, in letter. 

PLANTAGINACEAE 

PijANtaoo aribtata Michx. — Gowen, Oct. 10, 1897, J. L. 
Hunter. Note on interleaf. 
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CWHOBIACEAE 

*Hieracium aurantiacum L. — Grand Rapids, June 10, 
1901, Miss E, J. Cole, MS. note in the Additions. 

PicRis HiERAt’ioiDES L. “ Upper Manistee River, Crawford 
Co., Aug. 29"31, 1919, W. L. McAtee. Common on plains here 
and in Grand Traverse County. 


AMHROSIACEAE 

Xanthium BPiNosuM L. — Bay View, C. W. Fallass. Addir 

tionSf p, 7. 

CARDUACEAE 

’‘'SoLiBAGO PUBEIUJLA Nuttall. — Upper Manistee River, 
Crawford Co., Aug. 29-31, 1919, W. L. McAtee, This record 
represents a great extension in range of this species, but is in 
harmony with the distribution of numerous species, chiefly 
Atlantic in range, which arc also found in the Great Lakes 
region. The specimen collected is glabrous, but otherwise agrees 
with puheruia; certainly is closer to that than to imj other 
species. 

Euthamia tenuifolia Pursh. — Pine Id., Lake, Plainfield, 
Miss E. J. Cole, 1896. Note on inserted slip. 

Erigeron acris L, var. proebachtanus Retz. — Caribou 
Islet, Aug. 2, 186f5. Thos. C. Porter. Letter of Aug. 1, 1892. 

Antennaria fallax Greene. — Shores of Grand Traverse 
Bay, four miles north of Traverse City, C. F. Wheeler, 

tionSf p. 7. 

Antennaria paruinii Fernald. — Oak Woods between 
Brighton and Hamburg, Wheeler and liongyear. Additionfif 
p. 7. 

Rupbeckia triloba L. — Common along shores of Thun- 
der Bay, appears to be a native. C. F. Wheeler. Note on 
interleaf. 

^XiMENESiA ENCEPioiDES Cav. — Grand Rapids, Oct. 8, 
1892, Miss Emma G. Cole. Note on interleaf. 
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Adenocaulon bicolor Hooker, Sault Ste. Marie, 6 miles 
S.W,, July 21, 29, 1865. Thos, C, Porter. Letter of Aug. 1, 
1892. 

*Centaurea soLSTiTiALis L. — FarweU, Mich. 1901, MS., 
note in Additions. 

Biological Bukvky 

U. S. Dept, of AGRicnyrcRE 

Washington, D. C. 



DISTRIBUTION OF THE VIOLACEAE 

OF MICHIGAN 

BERTHA E. THOMPSON 

From the standpoint of specific identification, the violets are 
a very diflScult group. This fact is not recognized until a criti- 
cal study is made of tliern. This brings out multitudes of varia- 
tions with a corresponding multiplicity of names, which arc 
given oftentimes to variations due only to differences in seasonal 
growth or to conditions of environnnmt. 

In this paper a careful study has been made of nearly all 
th(! available herbarium material, including that in the Michi- 
gan Agricultural College?, the University of Michigan (where are 
the C. K. Dodge collections), and the collectiouB of Cecil Bil- 
lington of Detroit. Most of the Dodge specimens have been 
identified by Kenneth K. Williams of New York and F, F. 
Forbes of Brookline, Mass. Collections marked with the as- 
terisk, dagger, or double dagger (* 1 1) were determined by 
Brainerd, McKenzie and Forbes, respectively. 

Plants have been studied in their native habitat, both in 
the flowering stage and in th<* late-summer stage?. They were 
staked while in flower and studied later. In addition, nearly 
all of the species occjurring in the vicinity of East Lansing were 
transplanted to a plot on the college campus. Some specimens 
were obtained from ("alhoun County and other places. The 
observations of growing plants covered a period of three years. 
Transplanting to a plot has certain advantages over study in 
the field. In the latter case the stakes are likely to be pulUid 
up by the idle or curious. 

Many of our violet species show a tendency to intergrade 
or hybridize, and the resulting plants do not agree at all with 
the species described in Gray^s Manual^ or Britton and Brownes 
llluatraied Flora* 

As summer advances, in many sp<5cie8 the early or vernal 
leaves increase in size and change in shape, thus often making 
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it exceedingly difficult to recognize the same violet that was 
known in the vernal flowering stage. Some violets die down 
in summer and revive in autumn with an entirely different ap- 
pearance of flower, foliage, and fruit. The seasonal fomis ap- 
pear like two tlifferont species. Viola rotundifolia is an example. 

There are a few species which intergra<le so rcipeatedly that 
it is very liard to distinguish clearly the specific types from the 
hybrids, Viola sororia and Viola papilionacea arc such species. 
The pubescenc(^ of tlie one intergrades with the smoothness of 
the other, and the leaves change^ in shape as they hybridize. 
The. specific diffonmees are noted in the descriptions of species. 
Viola hlanda and Viola palkmH are also very closely allied. 

In 1881, C. F. Wheeler and Erwin F. Smith compiled a 
catalog of Michigan plants, in which is given a list of sixteen 
violets. Dr. W. J. Beal and C, F. Wheeler prepared in 1892 a 
catalog, pxiblished in the Thirteenth Report of the Secretary of 
the State Board of Agriculiure^ in wdiich they list sixteen species, 
practically the same list as that given by Wheeler and Smith. 
In tlui Michigan Flora of 1904, Dr. Beal gives a list of thirty 
species, in which he has apparently accepted many of 
Dr. Greene's new species. 

Dr. Greene, of the U.S. National Herbarium, did a great 
deal of work on the violets of the prairie states. Apparently 
he bas('d his classifusation of species on the minute character- 
istics as se(m in the individual collections at certain seasons of 


the year. It is barely possible that some of his species are sea- 
sonal or regional variations of other 8i)ecies. Dr. Greene named 
many species which are not recognized by other violet 
specialists. 

Dr. Ezra Brainerd of Middlebury, Vermont, who has watched 
the seasonal and regional variations of species from all parts of 
the country, recognizes tnany forms as variations rather than 
as separate species. He has studied them in his own garden 
collection for many years. His assistance in the identification 
of some species for this study is greatly appreciated. 

On account of the critical nature of the genus, it was thought 
best to include in the distribution records only those specimens 



Yiolacem of Michigan 169 

which have been actually examined. It is believed that those 
who have made lists of plants from various parts of the state 
will see the justice of this. The county has been made the 
unit of location. 

In the key which follows, an attempt has been made to use 
points of structure which occur at the tiixu^ of petaliferous 
flowering. These can bo used in one season for identification 
without waiting for the late summer characteristics. A serious 
diflSculty confronts an amateur when he wishes to learn what 
species he has in flower, if a part of the key depends upon a 
knowledge of the deist ogamous flowers. This is also most 
keenly felt in teaching (dasses. 

The work of this paper was begun at the suggestion of 
Professor H. T. Darlington, to whom I am greatly indebted for 
many helpful directions and suggestions. To Dr. Ezra Brainerd 
I am very grateful for assistance in identification of difficult 
species and for references, I appreciate also the encouragement 
given by Dr. E. A, Bessey during the entire study. ^ 

FAMILY VIOLACEAE (Violet Family) 

Herbs with rootstocks or mnners; leaves alternate or basal; 
sepals 5, equal or unequal; petaliferous flowers with an irregular 
1-spurred corolla of 5 petals; 5 stamens, 2 of which have ap- 
pendages extending down into the spur; anthers adnate with 
the filaments; connective extending lx\yond, enclosing the style; 
pistil a 1-celled, 3-valved capsule with 3 parietal placentae, 
splitting on the midrib or septicidally. Style club-shaped or 
beaked Seeds with hard seed coat; embryo straight. 

Sepals not auricled; petals equal in length; stamens united in 

a sheath 1. Cubolium. 

Sepals auricled except in V, eriocarpa; lower petal spurred; stamens 
distinct, the two lower spurred 2. Viola. 

1. CUBELIUM Rof. (Gkben Violet) 

Perennial leafy herbs with 1-3 greenish white axillary flowers; 
sepals 5, linear, equal. Petals nearly equal, lower one larger and 
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saccate at the base; stamens 5, united in a sheath with a 

2- lobed gland at the base. Style hooked at the apex. Capsule 

3- valved. 

1. CuBELiuM coNconoK (Forst.) Raf, 

Simple leafy stern, putrescent, l^eaves alternate, nearly en- 
tire, pointed at both ends. Flowers axillary in recurved pedicels 
Specimens examined. - Ingham Co. 1872, collector not 
given; Kent Miss E. J. (Jole. 

2. VIOLA Tourn. (Viourr) 

Plants stemless or with leafy stems. Petals unequal, with 
krwer one spurred. Stamens (cohering around the ovary; the 
two lower bearing spurs whicli extend into the corolla spur. 

Following these are the cleistogamous flowers without petals, 
which arc fertilized in the bud and lM?ar abundant seeds. These 
are borne on shorter peduncles concealed by leaves, or on the 
surfact^ of the ground, (dosely allied species hybridize freely 
and produce many confusing forma. 


KKY TO MICHIG.YN SPECIES 

* Steniless plants, the leaves and scapes from a rootstock or from 
runners I 

Irt. ("orolla yellow; leaves orbicular 22. V, rotu7idifolia» 

lb. Corolla not yellow 2 

2o. Rootstock tliick, fleshy, without runners 3 
3a. Plants essentially glabrous 4 

4a. Leaf-blades narrowly lobed or cut; rootstock 

filiort, erect E V. pedcUa, 

46. Leaf-blades not lobed 5 

5a. Corolla violet; spurred petal more or less 
villous; beard of lateral petals not 
strongly knobbed. 

Corolla violet with, white base, sepals 6~8 
mm. long, narrow, acute, distinctly 2- 
nerv^ed; leavps (early) with narrow sinus, 
the angle of wliich is less than 90®; cap- 
sule usxially purple-dotted; peduncles 
with green bracts near center; seeds 
normally buff 9. V.affinia. 
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Corolla violet; sepals 3-4 inni. long, 
obtuse; leaves slightly renifonn; angle 
of the sinus widely spreading; capsules 
green; seeds olive-brown. ... 10. F. nephropkyUa, 

56. Corolla violet, white or greenish-yellow at 
base; spurred jx^tal glabrous. 

Corolla deep violet, white or green-yellow 
at the base; sepals acute, with scarious 
margins, sometimes ciliolate; beard of 
lateral petals not strongly knobbed; 
seeds 2 mm. long, dark brown; cleistog- 
amouB flowers on short horizontal pe- 
duncles 3. F. papilionacea. 

Corolla violet-blue, darker colored in the 
throat; sepals obtuse, entire, with green 
margins; beard of lateral petals strongly 
knobbed or clavato; seeds 1.5 mm. long, 
nearly black; cleistogamous peduncles 
long and slender 11. F, cucullata , 

36. Plants more or less pubescent 6 

ба. Leaves lol>ed, parted, or slightly incised at the 

base 7 

7a. Leaves palmately 5-11 lobed; outline ovate 

2. F. palmata. 

76. Leaves slightly lobed, or incised at the base. 

Leaves lanceolate, sagittatcly cut at the 

base, often ciUate 13. F. aagittata. 

Leaves not lanceolate. 

Leaves ovate-oblong, finely pubescent, 
sharply toothed at the base . 12. F. fimbriatida* 

Leaves broadly ovate, deltoid, coarsely 
toothed at the base 14. F. emarginaia, 

бб. Leaves not lobed, orbicular to rexuform 

8a. Spurred petal villous 9 

9a.j^Upper surface of leaves hirsutulous, often 
appressed to ground; flowers reddish- 
purple 6. F. hiTBvlula* 

96. Itower surface of leaves and petioles pubes- 
cent. 

Sepals and auricles ciliate 7. F. sepfenfnonaJfs. 

Sepals and auricles not ciliate. . .8. F. novoe-anyfioe. 



172 


Bertha E. Thompson 

8&. Spurred petal not villous, blades ovate. 

Corolla violet, lavender, or white; leaves and 
petioles pubescent; seeds brown. Intergradea 
with W papiliofuicea 4. V. sororia. 

Corolla striped with blue and white; leaves and 
petioles pubescent when young, smooth when 
old 5. V,8ororin x triloha, 

26, Rootstocks long and filifonn, with runners 10 

10a. Corolla white with dark lines on the lower petal; 

leaves, if cordate, with open sinus 11 

11a. Lateral petals bearded (only rudimentary hairs 
in V, palkm) 12 

12a. Leaves ovate-cordate; apex acute; scapes 
usually as tall as the leaves. 

Leaves and petioles pubescent when 
young; upper surface smooth or with 
hairs when old; numerous filifonn run- 
ners; sinus quite open, more than 90® 
and larger than V. renifolia; seeds ob- 
tuse at the base, smooth, 2inm. long 

17, V, irhcognUa, 

Leaves and petioles nearly glabrous or 
with scattered hairs; sinus wide-spread- 
ing 18. V'". iMognita var. forbesiu 

126. Leaves broadly ovate-cordate; apex rounded; 
glabrous on both sides; petioles and scapes 
with scattered hairs; lateral petals with a few 
rudimentary hairs or none; flowers small; 
upi;)e.r petals broadly obovate; seeds 1 mm. 
long, almost black; in moister soil than F. 
blartda 20. K. pollens. 

116, Lateral petals beardless (see also F. pollens) 13 

13o. Leaves reniform, rounded at the ai)ex; sinus 
1/3 to 1/4 the length of leaves, often rather 
narrow; runners rarely present, very short, 
raceme-like, bearing cleiatogamous flowers; 
scapes not exceeding the leaves 16. F. renifolia. 

136. l>eaves not reniform. 

Leaves ovate-cordatc, witlj narrow sinus, usu- 
ally less than 90"; basal lobes pubescent; 
apex rarely aqute; slender ruimers in 
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summer; scapes much exceeding the leaves; 
seeds 1.5 mm. long, acute at the base, 
minutely rugose; upper petals narrow and 
twisted 19. V. hlanda. 

Leaves lanceolate; scapes as tall as leaves 

21. V, lart^eolaia, 

106. Corolla lilac or pale violet; leaves deeply cordate; 
basal lobes overlapping, minutely hairy; spur 6 mm. 

' long 15. F. selkirkii. 

** Violets with leafy stems 14 

14fl. Style enlarged at the summit; spur short (2-4 mm.) or 
none 15 

15a. Stipules nearly entire, soon scarious 16 
16a. Petals yellow 17 

17a. Root leaves usually 3, blades ovate*reniform, 
nearly glabrous, steiii leaves broadly ovate, 
nearly glabrous; petals longer than the so* 
pals; no spur 23. V. eriocarpa. 

176. Root leaves usually one, sometimes more, long 
petioled or wanting; stem leaves broadly ovate* 
reniform, softly pubescent; stipules large^ 
ovate-lanceolate; spur short/ 24. F. puhescens, 

166. Petals not yellow; inner surface of petals white 

with yellow base, outside usually violet 25. F. canadenm. 

156. Stipules laciniate at the base, large and leaf-like 18 

J8a, Upper leaves and middle lobe of stipules entire 

or nearly so 32. F. rafinesquiu 

186, Upper leaves and middle lobe of stipules plainly 
crenate. 

Petals largo, 2-3 times as long as sepals ... 34. F. tricolor , 
Petals yellow, usually shorter than sepals . 33. F. anwms. 

146. Style not enlarged at the tip; spur long (4-12 mm.); 
stipules bristle*tootlied 19 

19a. Spur 4-8 nun. long; lateral petals bearded; style 
bent at the tip, slightly pubescent 20 

20a. Petals white or cream-colored 26. V, striata* 

206. Petals violet 21 

21a. Leaves orbicular, cordate, crenate-serrate. 

Stipules ovate-lanceolate, serrately-ciliate 
toward the base 27. V,con9peraa* 
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Stipules linear, attenuate, entire except 
at the base 28. V. MyradAirica, 

216, Leaves ovate, crenate or cronulate, obtuse, 
subcordate. 

Ixiiives pubescent; stipules linear-lanceolate, 

with incised bristly teeth 30. Y , suhvestita. 

Leaves glabrous; stipules linear, attenuate, 
sparsely spiiiulose-serrate 29. V. aduma, 

196. Spur 8-12 mm. long; lateral petals beardless; style 

straight and smooth 31. K, ros/rirfa. 

1. Viola pedata L. Bird’s-foot Violet. 

W pedata, var. bicolor Pursh. 

Dry fi(dds and oiHui woods, April-Septcmlx^v. General in 
southern part of Lower Peninsula. 

Specimens examined. Kalamazoo Co. (R. M. Gibbs & 
G. B. Sudwortb, 1877); (^ass Co. (C. F. Wheeler, 1890); 
Jackson Co. (S. H. & 1). R. Camp 1893); Kent Co. (L. J, 
('ole, 1897); Calhoun Co. (W. J. Beal, 1898); Muskegon Co. 
(C, r. Wheeler, 1900); Montcalm (yO. (B. Barlow, Sept. 1900); 
Van Buren ('o. (H. S. Pepoon, 1905, No. 475); St. (Jlair Co. 
(C. K. Dodge, 1908); Oakland Co, (B. F. Chandler, Sept. 1914). 

A specimen agreeing with Viola pedata var. inornata Greene 
was collected in Van Buren Co. (H. S. Pepoon, 1905, No. 474).’’' 

2. Viola palmata L. 

WoodtHi hills and dry soil. ApriDJunc. Mostly reported 
from the southeastern part of the Lower Peninsula. Wooded 
hills and dry, rich soil. ApriWime. 

Specimens examined. — Ingham Co. (C. F, Wheeler, 1899); 
St. Clair Co. (C. K. Dodge, 1907); Oakland Co. (C, BilUngton, 
1916). 

3. Viola papilionacea Pursh. Hooded Blue Violet, 
y. praiincokt Greene, 

y, domestica Bicknell. 

Moist fields and beech-maple woods, May-'August. Southern 
part of Lower Peninsula and one county of tipper Peninsula. 
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Specimens examined. — Hillsdale Co. (1). A. Pelton, 1885);* 
Gratiot Co. (C. A. Davis, ISfK));* Ingham Co. (C. F. Wheeler, 
1890); * Vaii Buren Co. (H. S. Pepoon, 1906); * Houghton Co. 
(C. K. Dodge, 1917). t 

Late summer appearance. — Leaves dark green, smooth and 
shiny, rounded to cordate; cleistogamous capsules erect, reddish- 
purple, spotted with green; seeds yellow. 

4. Viola boroeia Willd. (Plate XXXV.) Common Blue Violet. 
Moist meadows, shady ledges and dooryards. May August. 

General in southern half of Lower Peninsula. 

Specimens examined. — Keweenaw Co. (O. A. Farwell, 
1883);* Kent Co. (A. A. Crozier, 1886);* Gratiot Co. (C. A. 
Davis, 1893);* Ingham Co. (L. J. Cole, 1895);* St. Clair Co. 
(C. K. Dodge, 1899);* Alger Co. (C. F. Wheeler, 1900);* 
Macomb Co. (W. S. Cooper, 1902); (-ass Co. (H. 8. Pepoon, 
1903, No. 244); * Wayne Co. (C. K. Dodge, 1913) “abundant;” 
Oakland Co. (B. F. Chandler, 1916). 

5. Viola sororia x triloba Brainerd. (Plate XXXVL) 
According to Brainerd, this hybrid is probably identical with 

Prof. Greeners Viola populifolia, (See BulL Ton, BoL Club, 
39:92-93,1912.) See ftU, 3: 337. 1898. 

Specimens examined. — Ingham Co. (B. E. Thompson, 1919); 
Calhoun Co. (C. C. McDennid, 1921). The specimens collected 
in Ingham ('o. were indentified by Dr. Brainerd. 

6. Viola hirsutula Brainerd. 

V, villom Nutt, (not Walt.). 

Rich, dry soil and copses. April-May. Baraga County, in 
the Upfier Peninsula. 

The only specimen seen was collected and identified by H. T. 
Darlington in 1920. For a description of this species see an 
article by Dr. E, Brainerd, Rhodora^ 9:98. 1907, 

# 

7. VioiiA. SKPTENTBiONALis Greene. 

Moist ofjen woodlands. 

This species was found by C. K. Dodge in rich, partially 
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shaded ground near Huron Mountain Club, Marquette County, 
in 1917. 

8. Viola novae-angliae House. 

Gravelly or sandy shores, or in crevices of rocks, along lakes 
and rivers. June. 

The only specin»en examined was collected by Miss Pauline 
Alford at Iron wood, in Gogebic Co., 1920. Identified by H. T. 
Darlington. 

9. Viola afftnis LeConte. 

V, venusiulo (Ircene. 

This species was segregated by Dr. Greene under the name 
of Viola venuslulaf allied to Viola affinis LeC'onte. (See Pitt,^ 
3: 333), but is considered by Dr. Brainerd to be a synonym for 
Viola affinu* 

Moist meadows, low woods and shady borders of streams. 
April“May, One county in the Upper Peninsula and one in 
southeastern Michigan. 

Specimens examined. — St, Clair Co. (C. K. Dodge, 1909); ^ 
Schoolcraft Co. (W. T. S. Carvell, 1916), t ^^plentiful.'* 

Sepals 6-7 mm, long, narrow, acute, distinctly 3-nerved; 
leaves with narrow sinus. 

10. Viola nephrophtlla Greene. Small Mottled Blue Violet. 
F. vaguki Greene. 

Cool, mossy bogs and borders of streams and lakes. In- 
frequent, scattered. 

Specimens examined, — Kalamazoo Co. (R. M. Gibbs and 
G. B. Sudworth, 1887);* Huron Co. (C. K. Dodge, 1909); ^ 
Mackinac Co. (C. K. Dodge, 1913), ^ ^^common;*' Gogebic 
Co. (H. T. Darlington, 1919). 

11. Viola cucullata Ait. Marsh Blue Violet. 

Wot, marshy places. Southern part of Lower Peninsula and 
a few places in the Upper Peninsula. 

Specimens examined. — St. Clair Co. (C. K. Dodge, 1892), 
fide H. T. I), “abundant;” Belle Isle (0. A. Farwell, 1894); 
Van Buren Co. (H. S. Pepoon, 1906, 760); Chippewa Co. 
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(C. K. Dodge, 1914), t ‘^abundant;” Schoolcraft Co. (C. K. 
Dodge, 1915);^ Gogebic Co. (H. T. Darlington, 1919). 

A variety of this species is distinguished thus: leaves more 
or less hirtellous, and the margin of the sepals “often inter- 
ruptedly serrulate-ciliolate/^ Such a form was found by Wheeler 
and Longyear in Livingston Co. The specimen was checked by 
Dr. Brainerd, who calls it forma priomsepaUi, See Rhodora, 
15:112. 1013. 

For a discussion of the cncullata. group, see Rhodora, 0:8. 
1904. Some forms show wdiite petals with a blue throat. In 
the typical form of this group, the teard of the lateral 
is strongly clavate; spurred petal glabrous; sinus of matured 
leaves wider than in Viola septentriomUs. 

12. Viola fimbkiatitla Smith. Ovate-leaved Violet, 
y. ovata Nutt. 

y. mgittata var. ovata T. & G. 

Dry sandy fields and hillsides. May-August. Southern 
half of the Lower Peninsula. 

Specimens examined. — Washtenaw Co. (C. F. Wheeler, 
1885); Muskegon Co. (C. D. McLouth, 1890);* St. Clair Co. 
(C. K. Dodge, 1892) '‘dry, sandy ground, abundant;” Kent 
Co. (L. J. Cole, 1895); Bay Co. (G. W. Bradford, 1899); 
Muskegon Co. and Arenac Co. (C. F. Wheeler, 1900); Eaton 
Co. and Ingham Co. (C. F. Wheeler, 1901); Van Buren Co. 
(H. S. Pepoon, 1904). 

13. Viola sagittata Ait. Arrow-leaved Violet. 

Moist banks and wet meadows. ApriKJune. Southern half 
of the Lower Peninsula. 

Specimens examined. — Macomb Co. (D. Cooley, 1844); 
Jackson Co. (H, S. and D. 11. Camp, 1893); Hillsdale Co. 
(Wm. T. Wallace, 1899); Muskegon Co. (C.’f. Whi^eler, 1900); 
St. Clair Co. (C. K, Dodge, 1906); Huron Co. (C. K. Dodge, 
1910) “plentiful,” • 

A pubescent form, recognized by Dr. Brainerd as Viola 
Bubaagittata Greene, was found by C. F. Wheeler in Eaton Co. 
in 1901. See Bull Torr. BoL Citd), 38:4. 1900, 
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14 » Viola emaroikata LoConte. 

Dry woods and hillsides, September. Western side of Lower 
Peninsula. 

Specimens examined. — Muskegon Co, (C. D. McLouth, 
1898).* 

15. Viola selkirkii Pursh. Great-spurred Violet. 

Shady ravines, cold mountain forests, AprihMay. Scat- 
tered in the Upper Peninsula. 

Specimens examined. — Alger Co. ((1 F. Wheeler, 1900) ; 
Marquette Co. (B. Barlow, BX)1, and C. K. Dodge, 191())t 
“plentiful;” Schoolcraft Co. (W. T. S. Carvell, 1910). 

Late summer appearance. — Leaves thick, dark green, pu- 
bescent, orbicular to ovate. Cleistogamous capsules round, pink 
to light purple. Seeds yellow. 


10. Viola renifolia Gray. Kidne 3 "-leaved Violet. 

V. blanda var. renifolia Gra^". 

Cold woods and arbor vitae swamps, May-August. Dis- 
tribution general throughout. 

Specimens examined, — Crawford Co. (G. H. Hicks, 1888); 
Cheboygan Co. (C. F. Wheeler, 1890) ;* Isal)ella Co. (C. A. 
Davis, 1892) ;t Ontonagon (^o. (Mrs. W. S. Paul, 1895) ;t 
AI{)t'na Co. (C. F. Wlieelor, 1895); Marquette Co. (B. Barlow 
in 1901 and C. K. Dodge 1917) “abundant;” Chippewa Co. 
(C. K. Dodge, 1914) t “abundant;” Gogebic Co. (H, T. Dar- 
lington, 1919). 


VioUi renifolia var. brainerdi Femald is distinguished from 
the foregoing spijcies by having summer leaves rounded at the 
apex; sinus narrow 1/3 to 1/4 length of leaves; runnets rare. 
See Rhodora, 14: 80. 1912. 


17. Viola incognita Braincrd. Larger White Violet. 

Low, wet, rich woods. April-May. Distribution general. 
Specimens examined. — Gratiot Co. (C. A. Davis, 1890) 
“wet woods;” Isabella Co. (C. A. Davis, 1892); St. Clair Co. 
(C. K. Dodge, 1892) t “abundant;” Van Buren Co. (H. S. 
Pepoon, 1903);* Cheboygan Co. (F. C. Gates, 1911). 

In Viola incognita, the sinus is quite open and larger than 
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Viola renifolia; leaves more or less acute at apex. Seeds ob- 
tuse at base, smooth, 2 mm. long. 

18 . Viola incognita var. fokbesii Brainerd. 

Specimens examined. — Ingham Co. (B. E. Thompson, 1919).* 
For a description of this form, see Bull, Ton, BoL Ciw6, 
38:7-8. 1911. 

19. Viola blanda Willd. Sweet White Violet. 

V, amoena LeConte. 

V, blaruia var. palustriformis A. Gray. 

* Cold ravines and moist shadj^ beech-maple slopes in humus. 
April-June. Frequent in Upper Peninsula and in the southern, 
central, and northeastern part of the Lower Peninsula. 

Specimens examined. — Macomb Co. (D. Cooley, 1840);* 
Iosco Co. (W. J. Boal and C. F. Wheeler, 1888);* Cass Co. 
(C. F. Wheeler, 1890);* Gratiot Co. (C. A. Davis. 1891);* 
Ingham Co. (C. F. Wheeler, 1893);* Calhoun Co. (W. J. Beal, 
1898);* Alger ("o. (C. F. Wheeler, 1900)* **very common;^* 
Menominee Co. (C. A. Davis, 1905); Schoolcraft Co. (W. T. 
S. Carvell, 1916); 1“ Gogebic Co. and Baraga Co. (H. T. Darling- 
ton, 1920). 

This species is closely allied to Viola pollens, Viola blanda 
has upper petals narrow, reflexed, and often twisted, lateral 
petals beardless. Viola pollens has broadly obovate petals and 
lateral petals sometimes smooth and sometimes with a tuft of 
hairs. In Viola blanda the low’er lobes of the leaves are puln^s- 
cent; they are smooth in Viola pollens. There is no rootstock, 
but it has runners; seeds 1.5 mm. long, dark brown; does not 
grow in as wet places as Viola pollens. See Rhodora, 7: 1 and 
246. 1905. 

20. Viola fallens (Banks) Brainerd. 

V, 6ianda, recent authors. 

V, rotundifolia var. pollens Banks. 

Springy lands and along cold brooks. April-June.* Frequent in 
Upper Peninsula and the southern half of the Lower Peninsula. 

Specimens examined, — Kalamazoo Co. (R. M. Gibbs and 
G. B. Sudworth, 1877); Gratiot Co. (C. A. Davis, 1888); 
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Alcona Co. (D. A. Pdton, 1888) fide H. T. D.; Ingham Co* 
(Wheeler and Longyear, 1898); Marion Is., Grand Traverse Bay, 
(C. F. Wheeler, 1898); Beaver Is. {(\ F. Wheeler, 1900); Mar- 
quette Co. (B. Barlow, 1901, and C. K. Dodge, 1917) t ‘^abun- 
dant;” Van Biiron Co. (H. S. Pepoon, 1903); St. Clair Co. 
(C. K. Dodge, 1909) t ^^plentiful;” Chippewa Co. (C. K. 
Dodge, 19,14) ^ **abundant;” Algor Co. (C. K. Dodge, 1916) t 
^^plentiful;” Gogebic Co. (H. T. Darlington, 1919). 

Late summer appearance. — Leaves pale green, smooth, or- 
bicular to ovate ; cleistogamous capsules procumbent, green when 
young, tluin purplish-brown and green, small. Homo jietals show 
a tuft of hairs and some are smooth. Seeds are almost black 
and much smaller than those of VHola hhiida. Has an erect 
rootstock and runners, grows in wet soil near springs or brooks. 
See Rhodoraf 7: 1 and 245, Dec. 1905. 

« 

21. Viola lanckolata L. Lance-leaved or Water Violet. 

Opc*n bogs and moist meadows, May“*August. Distribution 

general, mostly in southeastern part of the Lower Peninsula. 

Specimens (‘xamiuod. — Van Buren Co. (R. M. Gibbs, 1875); 
Alcona Co. (W. J. B«?al, 1888); Kent Co. (L. J. Cole, 1895); 
Muskegon Co. (C. F. Wheeler, 1900); Montcalm Co. (B. Bar- 
low, 1900); Cass Co. (H. S. Pepoon, 1904, No. 61); St. Clair Co, 
(C. K. Dodge, 1909) ^‘ahundant;” Iosco Co. (C. K. Dodge, 
1912); ChippeAva Co. (C. K. Dodge, 1914) ^‘abundant;” 
Schoolcraft Co. (C. K. Dodge, 1915) t “alnmdant;” Berrien Co. 
(H. T. Darlington, 1917), 

22. Viola iaotundifolia Michx. 

0)ld woods, ApribMay. From one county in the Upper 
Peninsula. 

Specimen examined. — Dickinson Co. (C. F. Wheeler, 1892) 
'^very rare.” 

23. Viola kriooakpa Schwein. Smooth Yellow Violet, 
y, scabrimeuh Schwein. 

y. pubescem var, scabriuscula T. & G. 

Low, wet, shady woods, May-August. Common in southeru 
half of Lower Peninsula and scattered in Upper Peninsula, 
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Speoimeas examined. — Kalamazoo Co. (R. M. Gibbs, 1874) ; 
Keweenaw Co. (0. A. Farwell, 1886); Shiawassee Co.^ (G. A. 
Hicks, 1889); Oakland Co. (W. A. Brotherton, 1894); St. 
Clair Co, (C. K. Dodge, 1899) “abundant;’* Ingham Co. 
(C. F. Wheeler, 1900); Alger Co. (C. F. Wheeler, 1900); 
Marquette Co. (B. Barlow, 1901); Cass Co. (H. S. Pepoon, 
1904, No. 193); Cheboygan Co, (F. C. Gates, 1911, No. 466); 
Gogebic Co, (H. T. Darlington, 1919). 

Intergrades with Viola pubencens. 

24. VroLA pubehcbns Ait. Downy Yellow Violet. 

Dry, rich woods. May^-August. General in soutlu.Tn half of 
Lower Peninsula; a specimen examined from one county of 
Upper Peninsula. 

Specimens examined. - * Kalamazoo Co, (R. M. Gibbs, 1877); 
Hillsdale Co. (D. A. Peltou, 1885); Ionia Co. (C. F. Wheeler, 
1889); Gratiot Co. (C. A. Davis, 1890); Cass Co. (C, F. 
Wheeler, 1890; Ingham Co. (0. F, Wheeler, 1898); St. Clair 
Co. (C. K. Dodge, 1899) “abundant;** Gogebic Co. (H. T. 
Darlington, 1919). 

25. VionA CANADENSIS L. 

Shaily woods or uplands, May-'-Jiily. Distribution general. 
Specimens examined. — Kalamazoo Co. (R. M. Gibbs, 1874); 
Gratiot Co. (C. A. Davis, 1888); Shiawassee Co. (G. H. Hicks, 
1889); Cass Co. (C. F. Wheeler, 1890); Ingham Co. (L. .1. 
Cole, 1895); St. Clair Co. (C. K. Dodge, 1896); Muskegon Co. 
(C. D. McLouth, 1899); Alger Co. (C. F. Wheeler, 1900, No. 28); 
Marquette Co. (B. Barlow, 1907, No. 93); Van Buren Co. (H. S. 
Pepoon, ltK)6, No. 715); Charlevoix Co. (E. A. Bessc^y, 1912, 
No, 20); Bois Blanc Island (C. K. Dodge, 1914). 

Still in flower in December 1920 in plot at Michigan Agri- 
cultural College. 

26. Viola striata Ait. 

Low, shady ground, ApriUOctober. Southern half of the 
Lower Peninsula. 

Specimens examined. — Kalamazoo Co. (II. M. Gibbs and 
G. B. Sudworth, 1877); Ionia Co. (C. F. Wheeler, 1889); 
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Gratiot Co. (C. A. Davis, 1891); St. Clair Co. (C. K. Dodge, 
1892); Wayne Co. (B. F. Chandler, 1915). 

27. Viola, conshkrsa Reichenb. American Dog Violet, 
y. muhlenbergia Torr. 

Low or shaded ground, ApriFMay. Southern half of Lower 
Peninsula. A few sfx^cimons from the Upper Peninsula. 

Specimens (‘xainiruul. — Kalamazoo Co. (Gibbs and Sud- 
worth, 1877);* Gratiot Co. (C. A. Davis, 1888);* St. Clair 
Co. (C. K. Dodge, 1892) * ‘‘abundant;^’ Ingham Co. (L. J. 
Cole, 1895);* Oawford Co. (C. F. Wheeler, 1898);* Alger 
Co. ((\ F. Wheeler, 1900) * ^‘common;” Cass ('o, (H. S. 
Pepoon, 1903);* Marquette Co. (C. K. Dodge, 1916) t “abun* 
dant;’’ Muskegon Co. (C. D. McLouth).* 

Late summer ajipearance. — Leaves light green, smooth, 
ovate, with scattered hairs. 

28. Viola labhauohioa Schrank. 

y. muhlenbergiana var. minor Hook. 

Cold Alpine situations. August. 

The only specimen seen was collected by H.T. Darlington, 1919, 
on a wooded hill in Gogtjbic County, indentified by H. T. D. 

29. Viola adunca Smith. Hooked Violet, 
y. camna 1j. var. adunca Gray, 1872. 

Mountainous and hilly regions. May-July. In the northern 
part of the Lower Peninsula and in the Upper Peninsula. In- 
frequent. 

Specimens examined. — Keweenaw Co. (0. A. Farwell, 
1887); * Marquotb^ Co. (C. F. Wheeler, 1896); * Beaver Island 
(C. F. Wheeler, 1900);* Cheboygan Co. (F. C. Gates, 1911, 
No. 396).* 

Subglabrous forms of this species are found in the state. 

30. Viola subvestita Greene. 

y. canina var. puberuUt S. Wats, 
y. arenam Gray (not D. C.) 

Shady, sterile soil. May-August. Central part of the Lower 
Peninsula and at a few points in the Upper Peninsula. 
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Specimens examined. ~ Keweenaw Co. (O. A. Farwell, 1887); 
Oscoda Co. (D. A. Felton, 1888); Isabella Co. (C. A. Davis, 
1896); Crawford Co. (C. F. Wheeler, 1898); Muskegon Co. 
(C. F. Wheeler, 1900); Menominee Co. (C. A. Davis, 1905, 
No. 219) “sandy barrens, common;” St. (.-lair Co. (C. K. 
Dodge, 1906), sand-dunes; Gogebic Co. (H. T. Darlington, 
1919). 

31. Viola kostrata Pursh. JiOng-spurred Violet. 

Shady hillsides and open woods. ApriWuly. General in 
southern half of the Lower FeniuKSula. 

32. Viola kafinksquii Gre(‘ne. 

Specimens examined. — Macomb Co. (Dr. I). Cooley, 1844); 
Gratiot C^o. (C. A. Davis, 1888); Shiawassee Co. (G. H. Hicks, 
1889); St. Clair C^o. (C. K, Dodge, 1892) “plentiful;” Kent Co. 
(L. J. Cole, 1895); Cass Co. (H. S. Pepoon, 1903); Ingham Co. 
(W. J. Beal, 1905); Oakland Co. (B. F. Chandler, 1916). 

33. Viola arvuksis Murr. European Field Pansy. 

Found around cities and cultivated land, ApriMIctober. One 
county in each of the extreme northern, southern, and western 
parts of the state. 

Spcscimcns examined. — Sanilac Co. (W. W^. Weir, 1894) 
“plentiful;” St. Joseph Co, (G. D. Grossman, 1911); Marquette 
Co, (C. K. Dodge, 1916), t sandy soil, “occasional.” 

Found in flower growing as a weed, in Charlevoix Co., 
August 29, 1920, by H. T. Darlington. 

34. Viola tricolor L. Common Pansy. 

Escaping from cultivation apd persisting around cities or 
villages. Southeastern part of Lower Peninsula, and in the 
Upper Peninsula. 

Specimens examined, — Macomb Co. (Dr. D. Cooley, 1851); 
Keweenaw Co. (0. A. Farwell, 1888); St. Clair Co. (C. K. 
Dodge, 1888). 

The species named below are some of those listed by 
Dr. Greene as sometimes occurring in Michigan and neighboring 
states. 
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V. CRAssuLA Greene, 

C.losely allied to F. cumllaia^ hut segregated by Dr* Gr^ne. 
A genuine bog violet collected near Jackson, Michigan, in 1912. 
Not mentioned by any other author. 

V. PEHAMOKNA Greenc. 

(Closely allied to V. cuculUilaf but not a bog violet* Dis^- 
tingiiishecl from it by dark green herbage, slender petioles and 
peduncles; short, broad, obtuse sepals, breadth and depth of 
color of p(^tals. 

4 

V. KAFiNESQXTir Greeuc. 

Considered by Dr. Braiuerd as a synonym for V. teneUa 
Muhl. Included in this list as a valid species. 

V. puATiNcoLA Greene. 

Synonym for F. papiliomcea Pursh. See PiU.f 4:64. 1899, 
Okbgon AGurctriiTiTRAn Oolt.eok 
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Viola sokohia Willi> 
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Viola sorobia x tiuloba Brainerd 



THE GENUS CUSCUTA IN MICHIGAN 

T. G, YUNOKER 

Michigan is located at about the northernmost limits of the 
range for the genus Cmcutd in North America. A few speci- 
mens from Canada have been seen, but, with one or two ex- 
ceptions, none of the species grows luxuriantly there. South- 
ward the genus extends through the Isthmus of Panama and 
the West Indies into South America as. far south as central 
Chile and Argentina. In Michigan no specimens have been seen 
farther north than Oceana County, although it is to be ex- 
pected that C. Gronovtij C. Cephalanthi^ C, ^mntagona and C. 
Epitkymum may be found anywhere in the State, 

There are fifty-four species of CmetUa known to occur in 
North America, eight of which have been found in Michigan. 
Of these eight, two are European and six are natives of North 
America. Of the six native species, one, C. indecorUf is possibly a 
temporary introduction from its more natural habitat west of 
the Mississippi River. The two European species are both 
parasitic on cultivated plants, C. Epithymum occurring com- 
monly on clover and other legumes and C. Epilinum on flax. 
Neither of these two species is very common in North America, 
as only scattering specimens have been reported. Of the na- 
tive species, only two are known to be harmful to cultivated 
crops, C. peniagma, which occurs frequently on clover and al- 
falfa, and C. indecora, which is found oco^ionally on clover 
and alfalfa. 

t 

KXY TO TIUS BTBCISS 

* 

I. Stigmas iinear; oapsoles dsfiniteljr (umuiweisaile in a regular 
line near the base. (Introduced European species.) 

Styles, Inciuding the stigmas, exceeding tine lengtii at 
the ovary: oeiyx iobee scarcely overlapinng; usuaBy 
oeeuriing on leguntinous hosts 1. Cmada Kptikymu/m. 

m 



180 


T. 6\ Yuncker 


Styles, including the stigmas, not exceeding the length 
of the ovary; calyx lobes overlapping; always occur- 
ring, ho far as observed, on Li wwm 2. CuftetUa Epilinum. 

IL Stigmas capitate; capsules not circumficwmic. (Native 
species.) 

Flowers scasile, surrounded by many bracts, closely 
compacted into a tightly wound, rope-like cluster 
about the host 3. Cusmita glomerata. 

Flowers sessile or pedicellate, without bracts, inflor- 
escence not rofK^-like in habit. 

Flowers Roni(‘W'hat fleshy; cells of flowers papillate. 

Flowers 5-nierous, comparatively large; scales 
well developed 4. Cuscuta iridecora. 

Flowers as often 4-inerous as 5-merous, smaller, 
scales usually represented only by wings or 
projections along the stamen attachment to 
the corolla 5. CmcuUi Coryli, 

l^'lowers not fleshy, smooth. 

Corolla lobes acute, usually with iuflexed tips; 
flowers sessile or sub-aessile 6. CtiSctUa petUagotia, 

Corolla lobes obtuse, tips never inflcxcd, inflores- 
cence loos(!r. 

Flowers 5-merous; corolla ordinarily re- 
maining at the ba.se or about (not capping) 
the pointed capsule 7. Cmcitta Grmiovii, 

Flowers 3-4-5-Tnorous; corolla capping the 
globose capsule 8. Cmcuta Cephalantht, 

CUSCUTA (TOIIRN.) L.l 

1. Cuscuta Epitiiymum Murr. Clover dodder. 

Cuscuta, irifolii Bab. 

This spoeics, which has been introduced from Europe, is 
found occasionally on clover in the State. It is often confused 
in the herbaria with C. peniagona but it is easily distinguished 
by its filiform stigmas and circumscissilc capsules. This species 
is apt to be spread from one locality to another by means of 

* For a complete synonymy, doHcription, and pictures of the different 
species listed herein, the reader is referred to the following paper: T. O. 
Yuncker, Revision of the North Americayi ai(d West Indian Spectea of CuactUOf 
Illinoia Biological MonographSf 6 : 93-141. 1920, 
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contaminated clover or alfalfa seed. When once established it 
may do considerable damage to the crop. 

Specimens examined. — St. Clair Co. (C. K. Dodge in 1910); 
Oceana Co. (Wear); Macomb Co. (Ward). 

2. CuscuTA Epilinxjm Weihc. Flax dodder. 

This species, also introduced from Europe, is rare in North 
America where it always, so far as known to the writer, occurs 
on Linum. It may do considerable damage when once estab- 
lished. 

Specimens examined. — Ingham Co. (C. F. Wheeler in 1899). 

3. CiTscxiTA gIjOMErata Choisy. Glorm^rate dodder. 

Cuscuta paradoxa Raf. 

This species is occasionally found in the southwestern corner 
of the State. It is typically a prairie species. It seems to pre- 
fer tall C'ompositae as Holianthus, Solidago, etc. This is one of 
the most (easily identified of the dodders. The characteristic, 
continuous, rope-lik(j clusters of flowers which are wound tightly 
about the host give this plant an appearance that is not easily 
forgotten after having once been seen. 

Specimens examined. — Berrien Co. (H. S. Pepoon, No. 936); 
Cass Co. (H. S. Pepoon, No. 300). 

4. Cuscuta INDKCORA Choisy, Pretty dodder. 

CtLSCuta decora .Engelm. 

The species name, C. imkeara, given by Choisy to a very 
poor specimen, is really inappropriate Ix^cause this is one of our 
prettiest dodders and was recognized as such by Engelmann 
when he changed the name to decora. This species, common 
throughout the prairie states west of the Mississippi River, is 
rare in Michigan. Occasional specimens have l)eeii found in 
wesU^rn Illinois. It attacks various low herbs and shrubs 
but chiefly Leguminosae and Compositae. The specimen here 
recorded was on Ambrosia sp. It is thought that the single 
specimen seen in this State may have been ♦an accidental 
introduction with seed from some western state. 

Specimens examined. — Oceana Co. (Miss S. E. Wagner in 
1919). 
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6, CuscuTA CoRYLi Engolm. Hazel dodder. 

Cuscuta inflexa Engclm. 

This species is frequently confused with C. indecora from 
which it markedly differs particularly in the possession of com- 
monly 4-merous flowers and rudimentary scales. It seems to 
prefer shrubby hosts like the hazel. 

Specimens examined. — St. Clair Co. (C, K, Dodge, Nos. 
104 and 372 and unnumbered collections in 1894 and 1896; 
O. A. Farwell, No, 5092); Cass Co. (H. S. Pepoon, No. 190, 
this number is also applied to sheets of C. Gronovii). 

6. Cuscuta pentagona Engelm. Field dodder. Clover dodder, 

(hiscnta nrvenaif^ ilevr. 

■■ 

This species is probably more frequent than the list of speci- 
mens examined would indicate. It attacks low herbs, frequently 
clover and alfalfa, doing considerable damage to these crops 
when it is allowed to obtain a foothold. 

Sixunmens examined. — \^an Buron Co. (H. S. Pepoon, No. 
704); Ingham Co. (T. G. Yuncker in 1917; Breisch in 1921), 

7. Cuscuta Geonovit Willd. Gronovius^s dodder. 

This is our most common dodder. It is very abundant in 
low, W(‘t places on various herbs and shrubs, more frequently 
on Inipatiens, Salix, Saururus, Cephalanthus, etc. 

Specimens examined. — Washtenaw Co. (Miss Almendinger); 
Oakland Co. (C\ Billington in 1920; 0. A. Farwell, Nos. 1291a, 
4415, 4582a, 4685; Brothorton in 1898); Van Buren Co. (A. W. 
DeSelm, No. 8; H. S. Pepoon, Nos. 837 and 892); Macomb 

Co. (0. A. Farwell, No. 4632; Dr, I>, Cooley in 1882); St. 

Clair Co, (C. K. Dodge in 1892 and 1896); Genesee Co. (D, 
Clark, No. 4264); Cass Co. (H. S. Pepoon, Nos. 190 [this num- 
ber also applied to a collection of C. Coryli], 191, 450); Mont- 
calm Co. (Barlow in 1900); Gratiot Co. (C. A. Davis in 1889 
and 1892); Berrien Co. (O, E. Lansing, No. 3301; Hill, No. 

175-1894); Clinton Co. (T. G. Yuncker, No. 742); Ionia Co. 

(T. G. Yuncker, No. 695); Ingham Co. (T. G. Yuncker in 1917; 
Herb. Mich. Agr. Coll, in 1885); Jackson Co. (S. H, & D. R. 
Camp in 1897); Lenawee Co. (C. Billington in 1914); Sugar 
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Loaf Lake (Burgess, No. 476); Prairie Rbonde (Burgess, No. 
316); Rollin (W. J. Beal). 

8. CuscuTA Cephalantht Engelm. Button-bush dodder. 
Cmcuta tenuiflora Engelm, 

Next to C, Gronoviif this is the most common dodder in 
Michigan. Its range coincides very closely with that species 
also. One is apt to confuse these two species, although this 
should not occur if one remembers that this species does not 
possess pointed capsules and that it has its floral parts commonly 
in 3’s and 4^8 as well as 5^s. It is most abundant on shrubs 
and tall herbs, being frequently found on Cephalanthus, Salix, 
Solidago, etc. 

Specimens examined, — St. Clair Co, (C. K. Dodge in 1896; 
Cooper in 1901); Oakland Co. (W. S. CV)oper in 1901; O. A, 
Farwell, No. 5589a); Wayne Co. (0. A. Farwell, Nos. 4407, 
1945, 5124, 1291; C. Billington in 1918; Suttie in 1892); Jack- 
son Co. (S. H. & D. R. Camp in 1893). 


De Pauw University 
Greencasti^e, Indiana 



THE FUNCTION OF THE PERSONNEL 

DEPARTMENT 


C, C. EDMONDS 

The growth and development of large-scale industry have 
served to emphasize the necessity for careful consideration of 
the human factor. In small-scale industry, where close personal 
contact between the management and the workers was possible, 
the opportunities for misunderstanding and misconstruing acts 
and intentions were very much fewer than under present con- 
ditions. The growth of absentee ownership and the increasing 
tendency for the ownership of the tools of production to be 
separated from the worker hav(^ likewise brought about some 
very difficult problems. 

Laws hav<*. l)eeu passed almost from the beginning of the 
present factory system to l>ettor the contlitions of the worker 
and 1-0 coordinate the desires and aijns of the employer and em- 
ployee. A great deal of good has resulted from many of these 
laws for both parties; but the question is in many respects a 

personal one one that concerns the individual employer and 

his employcjoH in so direct a manner as to require some solution 
other than mere additional legislation. 

The recognition of the fact that labor turnover involves a 
trcmendotis expense to both the employer and the worker was 
an important factor in arousing industry to an effort to secure 
some solution of th(^ problem. A lal)or turnover of 200 per cent 
had ofUm been regarded as a necessary evil, but the interpreta- 
tion of this percentage into loss in terms of dollars and cents 
produced a very different effect, and interest became centered 
in efforts to reduce this element of waste. 

The development of a separate function in management, 
which has to do with human relations, has l)een the answer pro- 
posed to this question. Before the outbreak of the recent war, 

m 
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some progress had been made in studying the problem and in 
applying various solutions; with the entrance of the United 
States into the war, the movement advanced very rapidly. 
War, with its demands on the man-power of the nation, also 
required that industry greatly increase production, even though 
hampered by a lack of workers, both skilled and unskilled. The 
importance of the worker as a producing unit was recognized 
as never before, and efforts were directed toward th<* develop- 
ment of men capable of organizing and carrying on the work of 
the personnfd department in industrial organization. 

The original personnel departments were in truth but em- 
ployment clepartmcjiits and concerned themselves, not with the 
problem of personnel relations as a whole, but simply with two 
points in the worker’s industrial life, when he was hired, and 
when he was “fired,’’ or left the employment of the company. 
Between these two periods, the employment department was not 
concerned as to the worker’s conditions or ability, and in so 
limiting itself, it diff(ired from the personnel department as we 
now know it. It should be recognized, however, that although 
better than tlui old method of hiring and “firing” through the 
foreman, many of our present personnel departments are but 
employment offices of this narrow type. 

With the broader development of the personnel <lepartmeut, 
new functions have been added to tliat of employment, so that 
we now find a wide range of activities embraced, such as edu- 
cation of the worker, safety and health, industrial research, and, 
in many cases, group relations. In some instances, functions 
have been added to the personnel department wliich are not 
within its province, largely for lack of a better place to put 
them, but such miscellaneous additions should be carefully 
avoided as tending to confuse the true purpose of the depart- 
ment and in no way adding to its usefulness. Besides the 
foregoing activities of the department, a great deal of time and 
energy is expended in devising methods of attracting suitable 
applicants to the industry, and in inducting them into the serv- 
ice of the company. The personnel department has at the 
present time an unexcelled opportunity for service in this field. 
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During the war and for the two-year period following, in- 
dustry found it necessary, in order to keep up the production 
dematided, not only to utilize almost any kind and type of 
labor available, but also to search diligently for additional 
workers to keep up the rapidly changing working force. Such 
a condition meant, of course, that the clement of selection was 
almost entirely absent, and that many workers who were en- 
tirely unqualified, either through lack of training or of initial 
intelligence, were inducted into the industries. 

The workers themselves were not long in und(u*standing the 
situation, and often took the opportunity of entering n(*w occu- 
pations, knowing that by “bluffing the job'' in several factori(^s, 
they could thereby acquire sufficient skill to hold a place in the 
new line of work. Many otliers sliifted from occupation to 
occupation, at each place gaining a smattering of information at 
the employer's (expense through lowered production, defective 
work, and additional supervision required. 

With the coming of tJie provsent business situation, most 
industries found it necessary to reduce greatly their working 
forces, HO that most of the makeshifts aiul misfits have been at 
least temporarily eliminated from the pay-roll. With the re- 
sumption of industry, however, after the present lull, the per- 
sonnel department will agaiji find itself in the position of needing 
additional workers for the many tasks in and about tl\e factory. 
Will it then be a case of hiring the first to apply, or will some 
intelligent buHis for seU'ction \n\ available for use? 

The psychologists, by their work during the war, have 
showi\ that it is both possible and practical, not only to develop 
tests by which to determine the relative intelligence or mental 
ability of a pi^rson, hut also to determine the degree of skill 
or expertness attained in a particular trade or occupation. In 
the vast numbers of men who were picked up by the draft, 
there were men of all walks of life and of all occupations. 

The question was how to find the man with certain trade 
qualifications or skill. Relianci^ upon the person's own state- 
ment as to his skill or ability was found, in the majority of 
cases, to be \m8atisfactory and unreliable, so trade tests were 
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devisiid to determine exactly a recruit^s familiarity with and 
knowledge of a certain trade or occupation. Enough tests were 
develop(‘d and used to prove that this method could he success- 
fully used to determine quickly and accurately a man’s special 
skill or training. 

Industry, with but few exceptions, has been slow in adopting 
or even investigating such methods of selecting men, preferring 
to go on in the old way of selecting by guess, or by tlie instinct 
of tlie interviewer. In most cases, reliance is placed upon the 
statement of experience given by the aj)plicant, and upon his 
evident familiarity with technical or trade terms, as shown in 
the course of the interview. Usually a man is hired for a 
certain task, and after a time, if he has not proved satisfactory, 
another worker replaces him. This process of elimination is 
repeated until eventually a. more or less satisfactory worker is 
secured, although at a very high cost. 

The personnel department could use this period of readjuvSt- 
ment to develop teats for many of the more important tasks 
about the factory so that later, in selecting the working force, 
a group of competent trained workers could be secured. 

Not only would the use of such tests bo beneficial to the 
employer through the eliminating of the amateur and the make- 
shift worker from the ranks of the skilled, but the skilled workers 
also would be benefited, since ability could Ix^ recognized and 
rewarded, not penalized, as is often the case now’ because of 
the short<comings of the many inefficient workers in a class. 

The trade test w'ould be fair and just to the unskilled work- 
ers also, because it would in no way bar them from advance- 
ment as soon as they (jualified for it, but would simply refuse 
to recognize and pay them as skilled workmen while still in- 
efficient. 

Another very important function of the personnel depart- 
ment, which has for the most part been entirely overlooked, i.s 
the careful and scientific analysis of the various tasks in order 
to determine exactly the nature and contrmt of each task, f'ur- 
ther problems are to determine, so far as possible, the type of 
worker best adapted for the task, the amount of work a man 
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can and should do in a day without physical or mental injury^ 
and the wage that should be attached to the task in order to 
conipensate adequately the worker for his efforts. 

Scientific management has proved conclusively that tasks 
can be classified and analyzed into their component parts, but 
in only a few industries has this knowledge been put to any 
appnajiabli^ u>se. 

The iK^rsonnel departnamt, working in conjunction with 
other departments, would find here a very fertile field for devel- 
opment, and one that, coupled with a carefully planned series 
of trade tests, would be of great value in the work of selection 
and placement,. At the present time, with the many indefinite 
and conflicting terms used to describe each task, it is difficult 
indeed, not only for the personnel department to determine 
accurately what a man’s capacity and experience arc, but for 
the worker to form any definite idea of the task he is securing, 
except by the expensive trial and error method* 

In large itidustries, it would undoubtedly be impossible at 
the prefcHuit time, classify and analyze all the various tasks, 
but a study of the more iniportant ones would certainly be of 
advantage with tlie resumption of production. 

A further function of the personnel departmemt arises in 
connection with wage disputes. Many industries are at the 
present time under the necessity of cutting their cost of pro- 
duction to meet a lower market. In doing this, they find that 
their labor costs also must be decreased. The difficulty of in- 
augurating a wage decrease is evident, as labor is anxious to 
hold what has been secured in the way of increased wages during 
the period of the war, and believes also that any proposed cut 
is an unjustified attempt to lower standards of living, and 
should, therefore, be fought at every possible turn. 

It is, of course, possible for the management of an industry 
to announce simply an arbitrary wage reduction with the ulti- 
matum that it is necessary under the new conditions, and there- 
fore must stand* This policy, however, is one that does not 
secure the cooperation of the workers, and in many cases may 
prove less effective in cutting costs than was expected. The 
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personnel department which has been functioning properly, and 
has thus established itself in the eyes of both the management 
and the men, can be of great service in this period of wage 
re-adjustments. 

If the personnel director chooses to be merely a figure-head, 
he can sit idly by while the labor policy of the company is being 
revised as regards such important features as hours, wages, or 
working conditions, but if he is to fulfill the true obligations of 
his position, he must have a voice in this policy-making, and, 
having this voice, must use his influence and guidance to the 
end that justice for both sides may be secured. 

A personnel d(^partment which at this critical time entinily 
loses its independence of tliought and action, and tecomes hut 
a mechanical functionary for carrying out a labor policy ex- 
ternally mad(\ cannot expect to have any standing in the eyes 
of the worker. It must accept its twofold responsibility as the 
representative of both the employer and the employees, and 
he the point at which they can meet and settle their problems 
in common. If this relationship is to be maintained, the de- 
partment must function both properly and fairly at this mo.st 
critical time. 

In case a wage reduction is necessary, the personnel depart- 
ment should see to it that the reduction is made, not by simply 
taking advantage of an op|)ortune time, but on the basis of 
justice both to the company and to the worker, with considera- 
tion of the difficulties of each l)efore deciding the problem. A 
wage reduction which cannot be justified by the personnel de- 
partment will nullify the latter’s powers, and reduce it to a 
mere employment department with few extra functions. Any 
attempt to use the present situation to unfair advantage should, 
therefore, be combated by the personnel department as harm- 
ful not only to the worker, but to the company and department 
as well. 

Any department, dealing with as vital a problefn as human 
relations, must be an important department of an organization 
in order to function properly, and to protect and direct the 
interests of all as regards the personnel of the organization. A 
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personnel department without a voice in the matter of deter- 
mination of policy is indeed ineffective. Therefore, in order 
that the department may properly carry out these most vital 
functions, it should rank equal in matters of common interest 
with the other major departments. 

UNIVKKSITY of MtCHIOAN 



A COURSE IN FOREIGN TRADE 

C. E, GKIFFIN 

The teaching of foreign trade cannot be considered apart 
from the otiier courses that have come into existence in the 
last few years in response to the demand for business educa- 
tion. These courses mark a decided change in the work of our 
departments of economics. The student of the past approached 
the work in economics in much the same way as he approached 
the work in history or political science. It was not demanded 
that these courses should prepare him for a specific vocation, 
or even for such a general field of work as business, nor was 
this the primary purpose of the teachers of economics. 

On the contrary, the courses in economics, taken as a group, 
were held to constitute a social science in which the student 
would bo trained to think logically, and to observe the princi- 
ples of the scientific method in dealing with social and economic 
problems. The point of view was that of the scientist in his 
search for ** truth for truth’s sake.” So far as instruction in 
economics departed from this purely scientific point of view, it 
adopted that of the citizen or statesman interested in the solu- 
tion of problems involving the relation between the individual 
and society, and particularly the relation between the individ- 
ual and society politically organized in a state. It was and is 
political economy or at any rate social economy. 

The attitude of the leading advocates of the newer business 
courses I conceive to be somewhat different. The point of view 
is not purely that of the scientist, nor of the statesman, nor of 
the citizen. It is primarily the point of view of Jhe business 
man in search of profits. 

The scientist is interested in the single-eyed search for truth, 
regardless of the practical importance of this particular bit of 
truth upon any practical problem of the day. It would be un- 
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wise indeed to adopt the utilitarian point of view so completely 
as to deprecate work of this sort. Man finds himself in a small 
clearing in the midst of a jungle of ignorance. His task is to 
increase the size of the clearing, and it makes comparatively 
little difference whether he hews away the jungle in one direc- 
tion or another, for we may well believe that the jungle is 
limitless and man^s little clearing is pitiably small. But, to 
carry the metaphor just one step further, it may be profitable 
to devote some time to the instruction of the rising generation 
in the most efficient use of the land which is already cleared. 
That is the relation of the art of business administration to the 
science of economics. 

The point of view, then, of the business courses is that of 
the business man. Of course, the business man is also a citizen 
and a memter of society, and hence he is interested in those 
social and economic problems that confront society at large, 
but primarily he is the economic man in search of profits. It 
should also be noted that the purpose of a university course in 
business administration is to train men for positions which re- 
quire some adaptability and the exercise of judgment upon 
business policies. The aim is not to train clerks or bookkeepers. 
That, important as it may be, is the province of the high school, 
business college, or continuation school. 

I'^he demand for courses of this kind has been so great that 
many schools have introduced dozens of courses of an extremely 
practical nature in the effort to catch the tide at the flood. 
One school undertakes to prepare a man for business by a four- 
year course, in which the freshman year is given over to one 
course in general economics, three hours a week for the first 
semester, a course in economic resources of the United States, 
and accounting and business law. The student’s general edu- 
cation, outside the chosen field, is insured by a three-hour 
course in rhetoric. 

Having laid this broad foundation, the student is then con- 
ducted through a number of highly specialized courses de- 
signed to fit him for the specific niche which he is to occupy in 
the world of business. This is not an exaggerated picture of 
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the work of a oomniercialized correspondence school, nor of a 
business college. It is the program of work announced by one 
of the large universities of the country. That this sort of edu- 
cation is popular is evidenced by the fact that this particular 
institution has over 125 teachers on the staff of its business 


administration department. 

There are 8(*veral valid criticisms of this type of education: 

(1) Few students know at the time they leave the high 
school in just what branch of business they will find themselves 
four years latei*, and much less can they know whether they will 
wish to remain in that li!H‘. Tims even if it wert^ possible for a 
univfirsity to fit a man to perform the work of a traffic clerk 
(and even this is not admitted), it must follow that there will 
be a large percentage of misfits. 

(2) Much a plan does not recognize sufficiently the fact that 
the four years of college must train the individual for life in all 
its aspects — for liis life as a consumer as well as a producer, 
for his life as a citizen as well as a traffic cl(»rk. Courses in 


sociology, literature, histoiy, and political science are displaceni 
by practical courses in office systems and salesmanship. 

(3) A further objection is that in comparatively few of the 
new courses has a sufficient body of knowledge been accumulated 
and a sufficient riuml>er of principles been deduced to make in- 
struction in them worth while. Befoie a subject can properly 
find a place in a university curriculum, it should have a body 
of principles, generalizations, and theory which will, to some 
extent, tax the intellectual and logical powers of the student. 
To say this is not to endorse entirely the disciplinary theory of 
education, which holds that the subject matter studied is of no 
importance if the student gets a certain amount of mental 
gymnastics. On the other hand one need not accept the content 
theory, which in its crude form holds the mind to be like a 
vessel into which is poured a certain amount of information. 

The ideal course should train the student to use his mind, 
preferably in a line of work allied in a general way, at least, to 
the realities of life which he will encounter outside the college 
walls. The course should not be a ^iact^' course. This does 
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not mean that facts and statistical data should not be pre- 
sented, but that they should be presented as materials upon 
which his powers of observation and p;eneraIization can be 
exercised. They are the pieces with which the game is played. 

There is a considerable diversity of opinion as to the proper 
scope and content of most of the business courses. This is 
especially marked in the teaching of foreign tmde. On the one 
hand, we have those who follow the Classical development of 
the theory of international commerce, which views international 
trade as a special problem in the theory of value. On the 
other hand, we have those courses described as "practical 
exporting.^' 

llie course in international commerce has the prestige of 
ag(^ and of the contributions of the groat thinkers of political 
economy. It certainly meets the requirement of presenting to 
the student a mental task worthy of his best efforts. It will be 
recalled that John Stuart Mill considers it wise to give warning 
to his readers Ixjfore entering upon the theory of international 
values that they arc now approaching the most difficult subject 
of economic science. 

Another argument in favor of this concept of the comso is 
that it explains the basis for all trade and is essential to an 
understanding by the business man, as well as by all citizens, 
of the fundamental nature of trade, and of the problems arising 
out of the balance of trade. Nevertheless, it must be admitted 
that the student who desires at least an introduction to the 
problems he is likely to meet in selling goods in foreign markets, 
or buying goods from other countries, will not be very much 
enlightened on these points by reading Mill. 

If this is unsatisfactory as a training course for business, 
the practical exporting course is still less desirable. A course 
of this type disregards, if it does not by implication contradict, 
the accepted theory of international values. This tendency in 
the ultra-practical couilses is accentuated by the fact the^, some 
of the teachers and many of the text writers approach the sub- 
ject from the side of business and have no conception of the 
place of foreign trade in a general economic system. They are 
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not primarily interested in such questions, but rather in the 
business problems of the individual exporter. 

If they do turn to questions of national policy, we find them 
teaching such doctrines as the following, which is quoted from 
a recent book now l>eing used by the classes of a large eastern 
university. “No matter what cfiforts our competitors may 
make, we can meet them and beat them if we will but protect 
our incomparable home market, while developing on sound 
principles those foreign markets which offer natural and per- 
manent outlets for our surplus. The ideal foreign policy for 
America would at once give us the highest possible commercial 
indcfKuidence and as far as possible make the rest of the world 
depend on us.” * 

Some of these subjects am of so little importance that they 
have no place' in a university course. An example is the ques- 
tion of packing goods for export. Whether potatoes for export 
to Latin America should be sent in barrels or in crates would 
hardly seem to call for formal consideration of a university 
class. The objection to a course of this kind does not rise 
primarily from the fact that the subjects treated are incon- 
sequential, for many of the subjects treated in this type of 
course are of considerable importance. For example, the ques- 
tion of commercial organization and of the channels through 
which goods pass on the way from producer to consumer, is a 
^sufficiently broad question to be a matter of general business 
policy and even, if properly treated, to be a question of aca- 
demic interest. 

Shall our exports be carried on through a chain of inde- 
pendent middlemen, or shall the work of these middlemen be 
taken over by the manufacturer in this country, or by the 
buyer in tlie foreign country? Why are some goods sent 
through the channel of specialized middlemen and others 
through a liighly integrated marketing system? How shall we 
explain the radically different export organization of the United 
States, England, Germany and Japan? Are any broad tenden- 
cies in the methods and organization of trade discernible? These 
^ Hammond and Jenks, Great American p. 196. 
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subjects would seem to be worthy of consideration. The ob- 
jection to this phase of the work of the practical courses is that 
very little real study and constructive imagination have been 
applied to these questions. The result is that a mass of un- 
related facts and description is given with no principles or 
generalization, either logical or historical. 

Is there a possiblity of a course between these extremes? 
We shall attempt to outline one that will avoid the objections 
to the two types considered. It may possibly suggest a solution 
for some other business courses. 

It seems wise in any subject in this business group to find 
tliai part of general economics with which it is most closely 
allied, and to spend some time in refreshing the memory of the 
student on this phase of his previous work, and in pointing out 
the bearing of these economic primuplos upon the problems in 
hand. If the sul^ject be marketing, we can profitably spend 
some time on price as the regulator of supply and demand, upon 
the principle of specialization, and upon the fact that the work 
of middlemen is a manifestation of the principle of division of 
labor. If the subject be industrial organization and manage- 
ment, one might introduce the discussion with the principles 
of division of labor, the economic function and profits of the 
entrepreneur, and the historical development of the present 
industrial system. 

In the case of foreign trade, the proper approach seems to 
be the theory of international values. A thorough exposition 
of the orthodox theory of international trade is followed by an 
application of this theory, first, to the history of our own balance 
of trade, and secondly, to the present balance of trade of the 
United States and other countries. 

This approach gives a background for the remainder of the 
course. Here one can make an effort to dispel the mercantilist 
philosophy from the minds of his students. That the teacher 
will be entirely successful in accomplishing this end in the few 
weeks at his disposal is quite unlikely. But whether he is en- 
tirely successful or not, it is worth while to bind practical for- 
eign trade problems to the economic explanation of the whole 
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system. That the practical business of foreign trade should 
actually fit irdo the general scheme of theoretical economics 
seems to surprise many students. 

Besides providing an opportunity for a more or less con- 
vincing demonstration of the operation of economic principles, 
this approach enables the student to see the place of the iti- 
dividual purchases and sales, and the function of the individual 
traders in relation to international trade in general. Lastly, it 
has the very practical result of impressing upon the student 
that he is not entering upon an entirely new field in which his 
general economic>s should speedily be discarded. After the first 
few weeks of the course, one will rarely hear the expression, 
“Theoretically this is true, but practically it is quite otherwise.” 

After this part of the course, it is thought wise to undertake 
a statistical survey of the foreign trade of the United States 
and of the broad divisions of the world. Here the goods of 
foreign trade arc grouped into food-stuffs, raw matc^rials, partly 
manufactured products, and manufactured goods ready for con- 
sumption. The countries of the world will group themselves 
according to the type of trade of each. Some countries, such 
as Chile, export one or very few raw materials, and import a 
variety of products. Otlier countries, such as England, import 
raw materials and foods, and export manufactured goods. The 
old question of industrial state versus agricultural state, which 
engrossed th(j statesmen and economists of Germany, will sug- 
gest itself at this point. The increasing importance of raw 
materials in our imports and of manufactured goods in our ex- 
ports, leads to a discussion of broad historical tendencies in our 
own trade. 

With this background of data and explanation, the student 
is prepared for a study of the middlemen and of the channels 
of trade used by the business man in the working out of these 
phenomena of trade. The danger in developing this part of 
the subject is that it shall become merely a description of a 
great number of middlemen and methods. Is there any guiding 
principle or system of classification which will correlate these 
subjects? All the people involved in foreign trade are directly 
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or indirectly concerned with getting the product from the pro* 
ducer to the consumer. Thus they do have a common purpose. 
Can we discover any essential parts of the task which have to 
be performed in every trade transaction? It was out of the 
atU^mpt to find some key to the maze of specialists and methods 
that the functional view of marketing arose. 

The functions of marketing may be grouped into (1) buying 
and selling functions, (2) functions of physical supply, and (3) 
certain incidental functions. The first group includes two func- 
tions, assembling and demand creation. Assembling refers to 
those activities which seek out sources of supply and set up 
business connections for buying. It includes also a study of 
the market to determine the proper time and place of purchase. 
The term does not refer to the physical transportation of the 
goods to the buyer, nor primarily to the physical concentration 
of the goods at a central market, although the organization of 
buyers and sellers in a great produce exchange certainly assists 
in the performance of this function. 

Many middlemen in foreign trade perform this function and 
a few of them, such as brokers and export commission houses, 
have this for their principal task. The important point for the 
student to grasp is that as an essential function, it can be trans- 
ferred from one middleman to another, or performed by the 
sellers or buyers themselves, but in no event can the function 
itself be eliminated. 

The function of demand creation involves all the work of 
selling* This includes presenting the product to the attention 
of the prospective buyer in the most attractive light. The im- 
portance and difficulty of performance of this function vary 
greatly among different commodities. Thus it . is rnutih more 
difficult with jewelry, men and womeh^s garments, and auto- 
mobiles than it is with wheat, raw cotton, and steel rails. 
Generally speaking, it is more important in our exports than 
in our imports. This is undoubtedly one reason why in Ameri- 
can busmess magazines we hear so much more about exporting 
than about importing. 

The coffee, sugar, raw rubber, and silk which hold so larg©^ 
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a place in our imports^ flow through well-organized channels 
from foreign producer to the American buyer; our exports of 
machinery and the many goods ready for final consumption 
require, on the other hand, a considerable amount of aggressive 
and active selling effort. This function is performed either by 
the seller liimself, as in the case of the International Harvester 
Company and the Singer Sewing Machine Company, or by the 
export house or other middleman who may be acting in an in- 
dependent capacity or as an agent of the seller. The tendency 
to direct marketing which is noticeable in certain lines calls for 
explanation and appraisal. 

The functions of physical distribution include transporta- 
tion, storing, sorting, and grading. These lead naturally to a 
study of ocean transportation and ocean freight rates. The 
storing function brings up the question of the relative desir- 
ability of manufacturing goods for stock, holding them in storage 
until demanded, or of manufacturing for order. In the one 
case, risks of price changes are assumed by the producer; in 
the other, the risk is shifted to middlemen and, in some kinds 
of goods, to the consumer. 

The third class of functions includes financing and risk- 
taking. The financing fuiiction involves the extension of credit 
or, in other words, bearing the expense of accruing interest upon 
goods from the time of their production to the time of purchase 
by the final consumer. This function must be borne in the 
first instance by every middleman who takes title to the goods, 
although these men for the most part shift the function to banks 
or to other financial institutions. For the purpose of market- 
ing-analysis, these institutions arc designated as functional 
middlemen. The risk function leads to a consideration of in- 
surance, especially marine insurance, and of speculation and 
hedging. 

This sketch of the functions of marketing indicates the frame- 
work for a study of the trade organization, either in domestic 
marketing or foreign trade. The observations made in connec- 
tion with each of the functions indicate the types of questions 
stressed. The object in treating each one of these functions is 
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to uncover some general tendency or some significant principle, 
rather than to describe the individual middlemen for their own 
sake. 

The course concludes with a brief study of the relation of 
governments to foreign commerce. This subject, involving, as it 
does, ship subsidies, the encouraging agencies such as the De- 
partment of Commerce, various kinds of tariffs, reciprocity, 
free ports, and commercial treaties, deserves more extended 
treatnwmt than can possibly be given in so brkd a course. 

It appears to the spcjaker tliat the university courses in busi- 
ness administration should aim to meet the needs of young 
men going into bu>siness, but for the most part they should not 
try to prepare men for specific vocations. They should develop 
a breadth of view and an ability to handle problems of business 
policy. As far as the university can help in developing these 
qualities, it will do so through giving an understanding of the 
fundamental natun* of the business system. These ends can be 

V 

best attained by building our new courses upon the foundations 
of the well-established work of general economics. 

In conclusion, I wish to add a word concerning the public 
or social aspects of tlu^e business courses. Much of the devel- 
opment of economics, especially in the United States and Ger- 
many, has stressed the social control over industry. Undoubt- 
edly, a certain amount of this is necessary, and in practice I 
would hardly join with those present advocates who are talking 
so loudly about removing the governmental shackles from in- 
dustry. Nevertheless, it seems to me that perhaps even greater 
progress can be made m obtaining a higher productivity, and 
higher reward for various services of production, by encouraging 
the individual to pursue his own interest in a more intelligent 
manner. 

If I understand correctly the attitude of the classical econ- 
omists, they looked for social progress almost entirely from 
this self-seeking motive. But it must be remembered that they 
assumed that the business man would pursue his own interests 
intelligently, that he would know the costs of the various parts 
of his business, and that he would constantly be seeking more 
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efficient, methods of production and distribution. The costs of 
distribution are iiigh today, and much of the blame for the 
high prices of recent years has been placed upon the middleman. 
But, so far as the middleman is responsible, it is more largely 
a question of his efficiency than of his excessive profits. Little 
progress can, therefore, be made by government campaigns 
against profiteering. 

Even if all net profits of middlemen could be eliminated, it 
would result in comparatively little reduction in the price of 
consumers^ products. The surest road to lower costs of distri- 
bution is in an intelligent study of methods and distributive 
channels, with the immediate aim an increase of net profits to 
the business man, and the ultimate aim lower prices. The en- 
couragement of this kind of study of business problems is the 
chief aim of our business courses. 

University of Michigan 



PROPOSED MODIFICATIONS AND RECENT 
TENDENCIES IN RURAL GOVERNMENT 

AND LEGISLATION 

E. tl. RYDER 

Anif^ricans are prone to worship the past in matters of. 
government. Nowhere is this fact more patent than in the 
persistence with which we adhere to the traditional organiza- 
tion of the county as a governmental agency. The present 
predominant form is the one which has prevailed from an early 
day when the population was distinctly rural in character. At 
that time such fonn was acceptable, but tremendous changes 
in functions have taken place in recent years without any 
measurable adaptation of the governmental organization. 

Some specific efforts in tliis direction liave been made, but 
with slight success thus far. For instance, in some cases the 
county and city boundaries have become coterminous, in which 
event one government is utilized. Another plan frequently 
found in practice is to effect better local government through 
more stringent state legislation. Conspicuous laws in this re- 
gard arc the provisions for a budget system and a purchasing 
agent in the county. But criticism continues and the problem 
remairis unsolved. 

A few internal structural defects are chiefly responsible for 
much of this adverse criticism. In the first place, one may note 
the large number of elective officers which the voter must keep 
in mind. These officers are coordinate in powers and devoid of 
immediate effective responsibility to any superior officer. Again, 
the functions involved are far removed •from the public eye, 
and arc so elusive in nature that the average citizen realizes the 
existence and workings of county government less than in the 
case of any other form under which he is living. The city, the 
state, and the nation are more in the average citizen's eye than 
is the county. 
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The proposals for approaching this problem with a view of 
bettering the condition fall into four groups, which comprehend 
plans already tried or proposed for the near future. 

In the first place, some individuals hope to accomplish the 
desired end by adjusting the present organization. For instance, 
the old fee system with its irresistible temptation to graft has 
been in some cases replaced by a system of fixed salaries. This, 
it is l>elieved, will result in better service. Another plan is to 
classify counties according to population with the expectation 
that the state legislature will be able to enact legislation adapted 
to local needs, Illinois and Montana arc examples. 

Still another method has been to increase the powers of the 
board of supervisors with the hope that this board may be 
made an efficient administrative agency to which the various 
other officials may be made responsible. By far the most dras- 
tic as well as the most effective plan has been the creation of a 
county commission clothed with sufficient power to supervise 
the county affairs. Examples are found in the states of Indi- 
ana, New Jersey, Massachusetts and Ohio. Highly bencfiicial 
results are achieved by these plans, but experience shows no 
one of them to be an adequate remedy. 

We now turn to some recent efforts in essentially new direc- 
tions. A very prevalent means of bettering rural government, 
as found in thirty-four states in 1919, is the wm of special 
municipal corporations to which are entrusted certain functions, 
many of them new and not readily related to existing agencies 
of rural government. Such corporations are made to include a 
definite area suited to the purposes for which tliey are designed. 
Voters arc empowered to elect officers, levy taxes, and issue 
bonds, and are given such other powers as may be* necessary 
and consistent. The most numerous types are suggested by 
the following: school, drainage, sanitation, water, road, for- 
estry, light, heat, power, health, and fire. 

The movement in behalf of rural health is conspicuous in 
these days in such states as Massachusetts, New York, Wis- 
consin, and Maryland, In these states health-districts are fully 
organized with full-time health-officers. California has per- 
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formed a conspicuous piece of work in the consolidation of her 
irrigation, reclamation, and drainage interests under a unified 
system. These efforts possess in common the merit of reliev- 
ing the county organization of any necessity of performing these 
particular functions, although in many instances the county 
area is utilized for the purpose. The law of 1917 in Illinois, 
which provides that any combination of townships or of exist- 
ing road districts may constitute a public health-district, is a 
conspicuous example of this tendency to utilize existing areas 
for new purposes. 

The most interesting effort in this line is that of North Caro- 
lina as provided in an act “to incorporate rural communities.” 
Under this act, a majority of the voters in a district embracing 
one or more school-districts may incorporate with the Secretary 
of State. A board of three directors is elected by the voters, 
which may a<lopt ordinances on the following subjects: public 
roads, schools, health, police, poverty, vagrancy, libraries, park 
play-grounds, fairs and other agencies of recreation, education, 
health, music, art, and morals. The board of directors may 
adopt standards for the protection and the marketing of prod- 
uce, canned vegetables, etc., and may adopt labels, trademarks 
and brands, and regulate their use. A state bureau of commu- 
nity service is given supervision over these communities. 

A parallel is found in Michigan today in the rapidly growing 
movenuuit toward consolidation of schools. For efficiency, this 
involves an enlargement of a special area devoted to a single 
enterprise. Another related movement, which has some slight 
foothold, is tliat which fosters the organization of welfare areas 
in which citizens may direct and control their various interests, 
such as marketing produce, buying supplies, and activities of a 
social and recreational nature. 

Another plan of very limited application has appeared in 
recent years under unusual situations. When a largo city with 
thickly populated suburbs has developed in a county, a policy 
has been adopted in several instances — San Francisco, Denver 
and St, Louis — whereby the rural territory has been combined 
with that of the city under one government. This means the 
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abandonment of both the old city and old rural government and 
the siabstitution of a now plan applicable to the city and county 
united. This policy may find increasing vogue in the more 
populous industrial areas. 

Finally, there is the plan of meeting the problem of rural 
government by the staters permitting the county to adopt the 
principle of home rule, with either a commission or a county 
manager to administer or direct the county functions. Ob- 
viously, this remedy owes its origin to the success with which 
the principle has found acceptance in a large number of cities 
in recent years. California was the first state in the Union to 
adopt this plan. It amended its state constitution so as to per- 
mit any county of the state to establish such a type of govern- 
ment. This was done in 1911, since which time four counties 
have drafted charters for the commission form. 

Maryland in 1915 became the second state to amend its 
constitution in order to empower counties to frame charters. 
At the coining November election (1920), the pe^oplc are to 
vote upon the first county charter as proposed for Baltimore 
County. Last fall a (Jhartor (\numission was elected. After 
six months this body proposes to submit to tlie people a county 
manager plan which introduces the following changes in govern- 
ment; 

1. It abolishes the present county commissioners. 

2. An elective legislative council of fifteen members is to 
take their place. 

3. This council is to select a full time executive as manager 
for the county. 

4. The executive work is to be distributed among three 
depaHments: (a) Department of Public Service, including 
highways, bridges, sewage, lights, public buildings; (6) 
Depai'trnent of Finance, dealing with licenses, purchasing, 
receipts and disbursements, taxes; (c) Department of 
Public Safety, handling police, fire, health, general wel- 
fare work. Practically all functions except the judicial 
are to be placed in these departments by the Home-Rule 
Act of the legislature. The latter body is to withdraw 
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from this field of legislation and the county council must 
confine itself strictly to it. 

5. The heads of these three departments are to be nominated 
by the county manager and confirmed by the county 
council for a term of four years. They are to be subject 
to the administrative authority of the county manager. 

6. Nominations of these officers are to be made by petition, 
and election is to be by non-partisan ballot. 

Michigan Aobicultuhal Collbqk 

East Lansing, Michigan 



CORRELATION AND THE PRICE OF COAL 

A METHOD AND EXAMPLE OF MARKET-ANALYSIS 

WILLARD L. THORP 
THE GENERAL PROBLEM 

Markets are complexes of many heterogeneous forces. In 
them these forces, arising from quite dissimilar sources, con- 
verge. Some few markets have one force which predominates. 
Most of them are guided by such a complexity of influences 
that it seems well-nigh impossible to resolve the tangle into its 
component parts. It is the intent of this paper to present a 
method of market-analysis which shall determine and evaluate 
the fundamental and permanent forces at work. 

Some few markets can be satisfactorily analyzed by mere in- 
spection. But in most cases, the very complexity of the situation 
makes it impossible for the investigator to do more than merely 
conjecture. It is the purpose of this paper to present a method 
by which the investigator may scrutinize and evaluate forces, 
not on a batsis of his own assumptions, but with a measure of 
scientific precision. The method employed is a mathematical 
one known as correlation. The first part of this paper is devoted 
to the theory of correlation, omitting the mathematical details 
involved; the second part deals with the specific application of 
this method to the bituminous coal industry. 

% 

■ 

THE THEORY OP CORRELATION 

If a careful comparison of two groups of phenomena demon- 
strates that the variations in one correspond to variations in 
the other, we say that correlation exists between them. For 
example, inasmuch as examination shows that an abnormal 

amount of iron ore is mined in years when there is also an ab- 
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normal production of steel rails, correlation exists between the 
production of iron ore and steel rails. Again, if by examining 
one thousand anthropometric charts it is found that the taller 
men are the heavier, then correlation exists between height and 
weight. 

But it is not always easy to recognize such correlation. 
Imagine examining the records of five hundred cows in an 
effort to determine the relationship between the amount of feed 
per cow and the amount of butter-fat each produced. In such 
a case as this, where a great number of instances are employed, 
even graphic methods prove inadequate. But not only must 
wo bo able to recognize correlation, we must be able to evaluate 
it. For this purpose Karl Pearson, the eminent biologist, 
evolved the correlation coefficient. 

This coefficient is an evaluation of the relationship between the 
variations of two groups of phenomena. It is an absolute number, 
i.e., it is not influenced by the size of the units, nor by the 
extent of the deviations of the data employed. It may range 
from + 1 to - 1. A correlation coefficient of -h 1 indicates 
perfect direct correlation, with the two always fluctuating regu- 
larly in the same direction. A coefficient of zero indicates no 
correlation present, A coefficient of -- 1 indicates perfect in- 
verse correlation, with the fluctuations similar, but in opposite 
directions. 

If, for example, wo had the measurements for a number of 
students, and found that in every case an additional inch in 
height meant five additional pounds in weight, we could say 
that a correlation of + 1 existed. Although this is obviously 
not true, yet some direct correlation between height and weight 
does exist. Actual investigation might value this at -f .6. To 
give an actual example, the correlation between the amount of 
coal produced and the number of days worked in the mines 
per year is -f .926. In other words, fluctuations in the amount 
of coal produced and the number of working days are very 
similar. 

Again, take a case worked out by H. L. Moore. The correla- 
tion between the annual change in the amount of potatoes pro- 
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duced and the change in price is — .856. I'his means, then, 
that the fluctuations are simultaneous, but opposiUs that a 
small price corresponds to a large production and vice versa. 
The correlation coefficient, then, is a measure of the relation- 
ship between the two groups. 

But what does the existence of this relationship signify? It 
can have only three sources: first, it may be the result of the 
dependence of one variable upon the other, for example, the 
correlation between iron ore and steel rails, or the heights of 
fathers and sons; secondly, it may be caused by the dependence 
of both variables on some third factor, as the correlation be- 
tween the hay and corn crops, due to the fact that both are 
dependent upon rainfall; thirdly, it may be purely fortuitous. 

If we find that a relationship does exist, how can we tell 
whether it is organic, or merely the product of chance? The 
reliability of the correlation coefficient depends upon two things, 
the size of the coefficient itself and the numljer of observations 
made. Obviously, the larger the coefficient, the more certain 
one can be that an actual causal relationship exists. If, however, 
only a few examples have l)cen considered, this high correlation 
co-efficient may be based on a purely fortuitous similarity of 
variations. 

But if, as we expand our data, and find that, when we take 
more and more instances into consideration, the relationship 
remains as indicated, the probability of its being fortuitous 
rapidly grows smaller. For example, if a man throws double- 
sixes*^ twice in succession, it signifies little. If he does it four 
times in succession, some might <iue8tion; the throwing of 
** double-sixes** ten times in succession would cause most people 
to feel that it was not purely fortuitous, and lead them to ex- 
amine the dice very carefully. As the number of instances in- 
creases, then, any relationship evident becomes more and more 
firmly established as causal and not fortuitous. " 

To sum up, the reliability of the results depends upon the 
size of the correlation coefficient and the numter of instances 
employed. The correlation coefficients given in this paper are 
based upon twenty-eight items; in them, a coefficient of less 
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than .300 may be disregarded, but one of more than »500 in- 
dicates in general a decided causal relationship. 

COKKELATION IN MARKET-ANALYSIS 

And now, with this method of detemiining the strength of the 
connecting bond between variables, we are ready to attack the 
problem of market-analysis. Just what can our correlation co- 
efficient do in the midst of the complexity of market forces? 
It may be used to determine the relationship of the fluctuations 
of one of these factors, such as supply, over a period of years, 
with those of other data to be explained, for example, price. 
The correlation coefficient can weigh these two sets of fluctu- 
ations and evaluate the relationship actually existing. It deals 
with them as they have acted in the dynamic situation, in the 
midst of all the other forces. 

If the factor in question is of so little importance, or is so 
regularly offset by some other factor, that it has little influence 
on the variation of the data which we are analyzing, this lack 
of connection between the two is made apparent in a low cor- 
relation coefficient. On the other hand, if this factor is really 
influential, and is constantly exerting pressure on the other, 
there will naturally be similarity between their variations, and 
this will 1)0 demonstrated by a high correlation coefficient. 
Thus, correlation will evaluate the relationships as they have 
actually existed. 

One must constantly keep in mind, however, the fact that 
the correlation coefficient docs not explain. It merely states 
the fact that a relationship exists. It remains for one who has 
studied the market under consideration to interpret and ex- 
plain the relationship disclosed. 

THE SPECIFIC PROBIiEM 

Having set forward a method for market-analysis, let us 
apply it to an actual case, the mine-operators’ or producers’ 
market, the first step in the marketing of bituminous coal. 
This is an especially interesting case because the market is so 
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unorganized that the usual descriptive method proves absolutely 
inadequate. Another slight argument in favor of its use, is 
that reliable data arc available, all of which come from govern- 
ment agencies, 


THE DATA EMPLOYED 

The data employed cover each year from 1890 to 1918 and 
are as follows: 

Supply. — The total quantity of usable fuel in net tons pro- 
duced for each year, being the summation of coal shipped from 
the mine, coal made into coke at the mine, coal sold to local 
trad(^ and employees, and coal used at the mine for steam and 
heat. 

Price. — The average realization value at the mine f.o.b. 
cars. This is based on reports made by the operators to the 
U. S. Geological Survey, stating amounts received for coal sold 
and estimated exchange value for coal not sold. The change in 
general price level has been eliminated by expressing these 
prices in terms of the 1913 dollar by means of the index num- 
bers of the U. S. Bureau of Labor Statistics. 

• Demand. — A composite expression based upon the condi- 
tions which determine the use of coal each year. 

Since twenty-eight per cent of the coal is consumed by rail- 
roads, fifty per cent by industrial establishments, and sixteen 
per cent by domestic users, variations in the demand for coal 
result from fluctuations in railroad transportation, the general 
business situation, or in domestic demand. The fluctuations 
in railroad transportation may bo represented by variations in 
total freight-ton miles per year; the fluctuations in business 
conditions by the amount of pig-iron produced; and the do- 
mestic demand by the temperature of the winter months, which 
also conditions the other uses to some extent. By properly 
weighting these three items, and combining them, a composite is 
obtained which is the expression of the demand in terms of the 
conditions which determine it. 

Through the use of data expressing annual fluctuations only, 
the variations of the market due to purely temporary forces 
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have been largely eliminated. It is necessary, however, to re- 
move the secular trend also. In the matter of production, for 
instance, W(; find a st(mdy increase from year to year, due to the 
growth in population and the expansion of industry. It has 
seemed best to eliminate this by expressing each variation in 
terms of the percentage change from the previous year. 

To make sure that such a method involves no substantial 
error, I have worked out all results on a basis of first variate 
differences, and also variations from a nine-year moving aver- 
age, and obtaiiied approximately the same results. Both these 
latter methods involve, however, errors which make the method 
of percentage differences appear to be the most accuraU*. If we 
do express each year of coal production as a percentage of the 
previous year, we find that there is an average increase of six 
and four-tenths per cent. Were there no other influences present, 
the production would increase regularly at this rate. But in 
some years it increased more, in others, less. For our purpose, 
any increase more than six and four-tenths per cent will be con- 
sidered an increase in production, and any less than that 
a decrease in production. Our problem is the analysis of 
these fluctuations about what we might call the ^^nonual trend 
of the data. 

The application to the data of the method just stated gives 
the following results. 


KfJLATION OF DEMANI) ANJ> SUPPLY 

The correlation between demand and supply is expressed 
by a coefficient of -f .742. Obviously, this denotes a marked 
similarity between their fluctuations. In other words, produc- 
tion of bituminous coal conforms very accurately to the de- 
mands of the market. But which way does the causation run, 
from demand to supply, or frpm supply to demand? This can 
be answered by recalling the composition of our demand ex- 
pression. For a large amount of coal produced will have, at 
most, only a slight influence on the amount of freight-ton miles, 
since coal is only one of the many factors determining the 
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amount of freight carried. An increase in the amount of 
freight carried will, however, have a great effect on the amount 
of coal produced. Likewise, an increase in the amount of pig- 
iron produced will not be the result of an increase in the amount 
of coal produced, but rather a cause for the production of more 
coal. 

As for temperature, it would take an enormous increase in 
the production of coal to affect it in any way, whereas a small 
increase in the temi>erature will have a decided effect on the 
amount of coal produced. In other words, since the demand is 
detennined by many outside factors quite independent of the 
supply of coal, the line of causation runs almost entirely from 
demand to supply. That is, the demand is determined exter- 
nally, and the supply conforms to it. 

If pig-iron and freight alone be considered as determining 
demand, the correlation between demand and supply becomes 
-f .863, in which case the fluctuations were similar in twenty- 
four of the twenty-eight years under observation. 

Other interesting facts can be noted as the correlation co- 
efficient is developed, e.g., that since 1906 there has been much 
greater conformity between supply and demand than l>efore 
that date. This would indicate that the market became better 
organized at that time, or possibly that new methods of market- 
ing were introduced. 

KELATION^ OF DEMAND AND PRICE 

Upon introducing price into our discussion, we find that the 
correlation coefficient l>etweon supply and price is - .090, and 
that between demand and price is - .243. That the latter is 
BO high is due to the peculiarities of the temperature variations, 
for if temperature be not considered, the correlation between 
demand and price becomes - .087. These are negligible. Ap- 
parently, then, neither changes in supply nor changes in demand 
have any effect on price. Does this mean that supply follows 
demand so closely that the price is not affected by variations? 

We know, however, that price does vary. Why? The rea- 
son is soon seen in the market itself.. Goal is sold either by 
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contract or in open market. Since eighty per cent of the coal 
is used by railroads, public utilities, and large industrial es- 
tablishments, and since they can foresee with considerable ac- 
curacy their demand, a system has grown up whereby these 
large buyers purchase almost all their coal on annual contracts, 
and enter the spot market only under abnormal conditions. 
Likewise, the jobbers get their coal on contract, so that much 
of the spot market coal is contract coal as far as the producer 
is concerned. 

These contracts are generally for the coal year, April 1 to 
March 31. Consequently, the producer's market for coal is 
chiefly a contract market. A fluctuation in demand cannot in- 
fluenc^e the price until the contract then in force expires. There- 
fore, we should expect the fluctuations in price, instead of cor- 
relating directly with fluctuations in demand, to lag considerably 
behind. This hypothesis is tested by correlating the demand 
of 1890 with the price of 1891, the demand of 1891 with the 
price of 1892, etc., as a result of which is a correlation coefficient 
of 4- .684. This is not saying that a big demand would not 
affect the price you have to pay for coal (it certainly would), 
but that, as far as the actual producer is concerned, his output 
is already contracted for, and he will not benefit from these 
higher prices until the new coal year, when new contracts are 
entenjd into. It is interesting to note that this rule has held 
without a single failure since 1906. 

RELATION OF SUPPLY AND PRICE 

As already noted, the correlation between supply and price 
of the same year is - .090. By lagging the price one year, how- 
ever, as we did when correlating demand and price, we find that 
a correlation of + .569 exists. This is especially interesting when 
compared with the same correlation in the cotton market which 
is - .812, Why is it that the coal market should reverse the 
situation and a large supply be followed by a high price? 

There are two possible explanations for this large plus co- 
efficient. First, coal may be an industry entailing increasing 
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cost, and the mining of this great supply, involving a big ex- 
penditure, may have caused this high price. Let us vm our 
method in testing this hypothesis. New data must be intro- 
duced which may be called labor cost. This represents the 
amount of labor required to mine one ton of coal. The estimate 
is made by dividing the product of the number of days worked 
and average number of employees, by the number of tons pro- 
duced. Since labor is from sixty to eighty per cent of the 
total mining cost, a variation in amount of labor required 
would be the greatest factor in variations in the cost of mining. 
But the correlation existing b(‘tween labor cost and amount 
produced is only *f .208. This by no means justifies the 
hypothesis that increasf^d production is accomplished only at 
increased cost. 

A further examination of the data brings out some illumi- 
nating facts. If the supply of one year and the labor cost of the 
following year be considered, there is a correlation of 4* .556. 
There is, therefore, a real relationship between supply and cost, 
but with a time element introduced. Apparently, the producer 
knows that he is to have this larger cost, for the price wdiich is 
set early in the year and which must consider the estimated cost 
of production, shows a relation to this cost of the same year of 
4- .378, Now comes the question, Why does this increased cost 
come the year after the large production rather than the same 
year? 

There seem to be tw’o factors in this rcdatioiiship. First, 
there is a natural delay. This labor cost is affected by the num- 
ber of men employed. As production increases, the number of 
men will remain the same for a while, and then increase. Simi- 
larly, as the amount produced decreases, the same number of 
men will be employed until there has been a considerable de- 
crease. Consequently, the labor cost would naturally fall be- 
hind production. Secondly, much of the mining cost is in the 
opening up of new seams, etc. In the year of great production, 
all easil}^ available coal is mined, so that, during the following 
year, a considerable amount of labor must be employed in oix^n- 
ing up new seams, thereby resulting in a higher labor cost. In 
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other words, the increased cost is not that of producing the 
large amount of coal, but of regaining the ground lost by this 
large production. At any rate, it is true that a large supply re- 
sults in a high cost for the next year, and this enters, to some 
extent, into the determination of price. 

This is not sufficient, however, to explain the large coeffi- 
cient which we found between supply and price. The second 
reason, and the most important one, is as follows. In the dis- 
cussion of the theory of correlation, the statement was made 
that correlation might be the result of a direct line of causation, 
or of influence ujx)n both variables by the same force. This 
latter alternative is the real explanation of this largo plus co- 
efficient; for demand is an independent variable, corning into 
the market from outside. Its fluctuations d(*termine the supply 
for that year and also the price for the next year. Ls it 
not, consequently, to be expected that there will be a 
great similarity Ix'tween the supply one year and the price 
the next, though there be no direct connection between them? 
There is no direct line of causation tetween supply and price. 
There is a similarity of variations l)ecause both are determined 
by demand. There is a small indirect line of causation from 
supply to price through cost of production. 

SUMMARY OF THE SPECIFIC PROBLEM 

Demand is the predominating force in the bituminous coal 
market. Supply conforms very closely to demand. This de- 
mand is the result of business conditions, railroad transporta- 
tion, and temperature. Demand docs not influence price until 
the following year. This is due to the system of contracting 
now prevalent, Supply enters into price-fixing only as it in- 
fluences the cost of mining in the following year. 

These are the forces which have been active throughout the 
last twenty-eight years. In this paper, I have considered only 
these most important factors. It would be possible to extend 
the investigation to include relations of profits, wages, cost of 
materials, strikes, car shortages, introduction of machinery, etc., 
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to market conditions. Such extension must be made in order 
to obtain a complete analysis. 


SUMMABY OK THR GBNERAI* PROBLEM 

As we approach nearer to standardisation and regulation of 

* 

markets, it is essential that we have a satisfactory means of 
market-analysis. Our general theory of markets has been fully 
developed. It now remains for the economist to consider these 
general principles and qualify them in the light of each separate 
market. By the use of a quantitative study, the means for 
which I liave suggested, he can now make a complete market- 
analysis. If this method succeeds in such an unorganized 
market as that for bituminous coal, it ought to be of even 
greater value in those which are more standardized and highly 
organized. 


Columbia University 



AN ABSTRACT OF ‘^A HISTORY OF THE 
MICHIGAN GEOLOGICAL AND BIOLOGD 
CAL SURVEY BY R. C. ALLEN AND 
H. M/ MARTIN 

HELEN M. MARTIN 

The Geological Survey of Michigan is almost as old as the 
State itself, having been founded by Act 20 of the Legislature 
of 1837, Dr. Douglass Houghton was appointed state geologist, 
but the First Survey terminated in 1845 with the untimely 
death of Dr, Houghton. In 1859, by Act 206 of the Public 
Acts of 1859, the Legislature provided for the resumption of the 
Geological Survey, but the outbreak of the Civil War interrupted 
the work of 1861; it was not until 1869 that the Third Survey 
was organized under Act 65, 1869, the law under which the 
Survey now operates. 

In the accounts of the Jesuits, then^ are disconnected ob- 
servations on rocks and minerals and soils of the region of the 
Great Lakes, as well as notes and descriptions of routes of travel, 
mainly along waterways and the coast of the Northern Penin- 
sula. These descriptions were chiefly geographic in character, 
as were those o? other early explorers, Alexander MacKenzie in 
1789, General Cass in 1819, Major Long in 1823, and H. E. 
Schoolcraft in 1831. 

To Douglass Houghton and his assistants of the First Survey, 
we owe the earliest organized statements concerning the geology 
of Michigan. In 1837 Michigan had fewer than 24,000 white 
inhabitants, located mainly about Detroit and Saginaw. To 
many of these people, as well as to the people of the East, 
Michigan was a land of muskeg swamps and sand-hills. It was 
largely to eradicate these ideas that Douglass Houghton planned 
the first survey. 

^The contribution by tJie first author covers the years 1837-1872, by 
the second, 1872-1920. 
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Although organi/ationa of the first surveys of Massachu- 
setts, Tennessee, Maryland, New Jersey, Connecticut, Virginia, 
Maine, New York, Ohio, and Pennsylvania preceded that of 
Michigan by one to seven years, their results were as yet so 
ineagerly available that they were of little aid to Dr. Houghton 
in planning those labors that were to open up the wilds of 
Michigan. It is intcijisting to note here the evidence of Hough- 
ton’s vision and genius, that the Survey as organised by him 
(Act 49, 1838) is in the main essentials the plan existing today 
in Michigan arid a rnunber of other states. Its plan provided 
for geological, topographical, zoological, and botanical depart- 
ments, each in charge of a specialist und(*r the direction of the 
state geologist. 

Since the idea of Federal and State cooperation is supposed 
to have originated in connection with making a topographic 
survey of Massachusetts, and to have l)cen the idea of Mr. 
Henry F. Walling, it is interesting to note in passing that in 
1844 a contract to make such a survey was entered into by 
Douglass Houghton and the Federal Land Office. 

Straitened finances and the hostility of the Legislature caused 
the abolishment in 1840 of the Departments of Botany and 
Zodlogy, over the strong but futile protests of Dr. Houghton. 
The Legislature could see no early benefits from such labors. 

The law of 1837 contemplated the conjpletion of the Survey 
in four years, but it was soon apparent that a long time would be 
necessary to hiake even a cursory examination of the entire 
State. The incompleteness of the United States linear surveys 
hindered the work. Nevertheless, a large part of the field-work 
was accomplished in 1842, when the act creating the Siu*vey 
expired, leaving a large part of the Upper Peninsula unexplored. 
Dr. Houghton, therefore, set about effecting a plan of connect- 
ing the linear surveys with the minute geological and miner- 
alogical surveys of the country. In 1844 he laid his plan before 
the Government. Its feasibility was comprehended and Hough- 
ton given the contract of running 4,000 miles of lines at a price 
but little, if any, exceeding that which would have been paid for 
a linear survey alone. 
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The plan was abandoned after his death, but had the system 
remained in operation, we should have had at that early date 
information which was acquired decades later, and with vastly 
greater expense and labors. The published results of Houghton's 
survey appear in seven reports to the Legislature and in a num- 
ber of short communications relative to the development of 
salt-springs and other subjects. (This wc^ expect to be re-pub- 
lished, together with a more complete history of the survey, in 
a forthcoming volume issued by the Historical Commission.) 

The final report was nearing completion when it was inter- 
rupted by th(^ death of Dr. Houghton October 13, 1846. The 
state topographer immediately impressed upon the liCgislature 
the importance of entrusting the completion and the editing of 
the final report to Dr. Houghton's assistants, but though the 
Legislature responded by authorizing the governor to appoint 
a suitable person, no appropriation was made for his expenses 
and remuneration. There is no record of such an appointment, 
and certainly the work was not done. The vast collection of 
notes, maps, and manuscript, representing eight years of un- 
remitting toil, was lost. Dr. Winchell reports that the admin** 
istrators of Dr. Houghton's estate employed William A. Burt 
and Bela Hubbard to compile from the field-notes of 1845 re- 
sults of the great work of that year. These reports were not 
published, but: were undoubtedly incorporated into the Jackson 
report of 1849-1850 without proper acknowledgment to Dr. 
Houghton. 

Just how much was accomplished by Houghton is not known, 
but it is evident from fragmental reports in House and Senate 
documents that he had attained a fairly clear understanding of 
the succession and structure of the Palaeozoic rocks, had blocked 
out the Michigan Coal Basin, understood in a measure the later 
history of the Great Lakes, and had traced the position of their 
shore lines, had called attention to the importance of the de- 
posits of natural brines, gypsum, coal, peat, marl, clay, lime- 
stone, iron ore, and copper, and had discovered gold. The in- 
fluence of his report on the copper-bearing rocks was a factor 
in attracting capital to the Copper Country and in exercising 
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a wise guidance on early prospecting and financial operations, 
and also in hastening the construction of the first canal and 
locks around the falls of St. Mary^s River. The entire cost of 
the Houghton Survey was $32,829.03. 

A little more than a year after the suspension of the survey 
under Dr. Houghton, Congress passed an act embracing pro- 
visions for the geological explomtion of the Lake Superior Land 
District organized by the same act. Under this act, Dr. C. T. 
Jackson was appointed to (‘xecute the required survey. During 
two field-seasons, ho prosecuted the work, then presented his 
report of 801 pages and resigned. The work was continued and 
completcKl by T. W. Foster and J, D. Whitney. These reports 
appear as IJ. S. Senate Documents. Some of the assistants of 
Dr. Houghton wez*e employed by Jackson, Foster and Whitney, 
and Houghton notes and results were made use of in other 
ways to such an extent that much of the credit rightfully be- 
longs to him, though no prof)er acknowledgment of it is made 
by these geologists. 

The Second Survey was inaugurated in 1859, Act 206, and 

* 

suspended in 1863 by the failure of the Legislature to make an 
appropriation for its continuance. The act authorizing the 
Survey was almost identical with that of 1837, empowering the 
governor to appoint a suitable person to finish the geological 
survey of the State and to furnish full scientific description 
of the rocks, soils, and minerals and of its botanical and other 
natural productions/^ 

Dr. Alexander Winchell, the professor of geology in the 
University, was appointed state geologist by Governor Wisner, 
March 9, 18t59. In December, 1860, Dr. Winchell made a re- 
port to the governor under the title First Biennial Report of the 
Progress of the Geological Survey of Michigan. This is the only 
publication of the Second Survey and is without map, sketches 
or other illustrative material, omissions which impair its use- 
fulness. Evidently, the Legislature disapproved the emphasis 
placed on the botanical and zoological investigations, for by 
Act 64 of 1861, the state geologist is directed to restrict his 
labors to the geological department exclusively. 
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The report records the activities of Dr, Winchell and his 
assistants, as well as the results of their labors. In this docu- 
ment, Dr. Winchell gives the only orderly and connected general 
account of the State winch had been made. He dismissed the 
non-fossiliferous rocks west of the meridian of Marquette with 
a brief stat/Cment of the works of other geologists. But the 
fossiliferous rocks were studied carefully by him. The report 
describes them in considerable detail and compares them with 
similar formations elsewhere. Dr. Winchell made a large collec- 
tion of fossils, studied the non-metallie industry of the Southern 
Peninsula, and made a catalog of its plants, mammals, birds, 
reptiles, and molluscs. 

The First Survey was devoted mainly to the Northern Pen- 
insula, the Second to the Southern. When it is considered that 
the work extended but a little over two years, that the appro- 
priations were small, and that the time Dr. Winchell was able 
to devote to the Survey was limited by his university duties, 
it is not surprising that the published results were not numerous. 

The Second Survey was definitely terminated by the Legis- 
lature by joint resolution of the House and Senate which di- 
rected the ^Mate state geologist to transfer to the Board of State 
Auditors all property of the survey, etc.” The total appro- 
priation for the Second Survey was $9,000, of which only $6,000 
was 'drawn from the treasury. 

By the year 1869, a strong public demand had arisen for a 
resumption of the geological survey, and Governor Baldwin 
in his annual incfssage strongly advocated thorough compre- 
hensive examination of the whole State.” In due time a bill 
authorizing its resumption was introduced by Mr. Yawkey; it 
was referred to a joint committee of the House and Senate. 
The report of this committee reviewed the previous geological 
work in Michigan and legislation concerning it, and concluded 
with a very urgent recommendation that a most comprehensive 
and detailed survey be made — if not in both peninsulas, at 
least in the Northern. The bill embodying these recommenda- 
tions, Act No. 65, Public Acts 1869, was promptly passed Mar^h 
26, 1869. 
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The act created a Board of Geological Survey, an ex officio 
body consisting of the governor, the superintendent of public 
instruction, and the president of the State Board of Education, 
The Board was authorized “to appoint a suitable person pos- 
sessed of the re([ui8ite knowledge of the science of geology who 
shall be Director of the Survey,” and, at the nomination of the 
director, such assistants as were necessary to fix salaries and in 
general “to regulate all expenses incident to the survey.” 

The director was charged with all responsibility for the 
scientific and administrative work of “a thorough geological and 
mineralogical survey of the State, embracing a determination of 
tlie succession, arrangement, thickness, and position of all strata 
and rocks; the mineral character and contents and their eco- 
nomical uses; an investigation and determination of the organic 
remains of the State; a general examination of the topography, 
hydrography, and physical geography of the State; an investi- 
gation of the soils and subsoils, and the determination of their 
character and agricultural adaptation; the investigatkm of all 
deposits of brine, coal, marl, clay, gypsum, lime, petroleum, 
metals and metallic ores, building stones, marble, grit stones, 
materials for mortar and comeat, mineral paint, and all other 
productions of the geological world capable of being converted 
into the uses of man.” 

The act provided for a continuing annual appropriation of 
$8,000, and directed that one-half of the expenditure be de- 
voted to work in the Northern Peninsula, including the “col- 
lection of statistics and history of the mineral, manufacturing, 
and transportation interests; to the preparation and compila- 
tion of accurate maps showing the topography, geology, and 
timb()r, and also portions of mines, roads, and improvements; 
to the determination of the position and structure of the miner- 
als and mineral rocks; to compiling and collecting of all useful 
knowledge that would be of practical value in finding and ex- 
tracting ores and mining and smelting in the districts of the 
Upper Peninsula known as the iron and copper regions.” 

A joint resolution of the House and Senate was passed ask- 
ing Congress to appropriate annually for three years $8,000 to 
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assist in making the survey, but the request proved futile. It 
is noteworthy that there was no provision made for botanical 
and zoological investigations. 

On April 24, 1869, a month after the act became effective, 
Dr. Alexander Winchell was for the second time appointed 
director of the Survey. But Dr. Wincheirs second administra* 
tion was destined, like the first, to be short-lived. The causes 
which led to hivS resignation are not known. His brother states 
they were of a political nature. At any rate, the Board seri- 
ously disagreed with Dr. Winchell in regard to the scope and 
management of the Survey. Dr. Winchell could not be recon- 
ciled to the decisions of the Board and tendered his resigna- 
tion March 21, 1871. Dr. Winchell presented a very compre- 
hensive plan for the completion and publication of the results of 
the survey, which the Board would not accept. The history of 
the work during the next twenty years is a demonstration of the 
unwisdom of the failure to carry out Dr. Wincheirs plans. 

During the two years 1869^1871, Dr. Winchell and the 
Board interpretcid the clear intention of the law *‘that the 
moiety assigned to the Upper Peninsula should be expended in 
the development of the iron afid copper interests of that part 
of the State,^' and decided that, in view of the limited means, 
it was wis<^ devote the entire annual moiety to the iron 
interests in 1869, and to the copper interests in 1871.^’ Ac- 
cordingly, a contract was signed with Major T. B. Brooks by 
which he was required to complete a survey of the Marquette 
Iron District; for this he was to receive $4,000. A similar con- 
tract was signed the following year wdth Prof, E. J. Pumpelly, 
by which he was required to conclude such portion of the sur- 
vey of the copper region as could l>e accomplished with the 
desired degree of unity and completeness for the other $4,000.’^ 
The work of Major Brooks began June 4, 1869, and continued 
through 1871, The work of Professor Pumpelly began June 1, 
1870. 

In the Northern Peninsula, the areas actually subjected to 
examination were the Copper District of Portage Lake ; the Mar- 
quette and Gwinn Iron Districts; St. Mary^s Peninsula; the 
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Green Bay region; and in the Houtlicrn Peninsula the Cheboy- 
gan, Little Travci'se Bay, Thunder Bay, Au Sable River regions, 
the valleys of the Manistee and Pore Marquette rivers, Kent 
and Lapeer counties, and many other smaller districts. Investi- 
gations were made of the fish, lumber, and forests of the east 
and west shores, and of the fruits of the west-shore district, as 
well as of some meteorological problems. 

Dr. Wincliell planned and, in great degree, assembled (he 
material for a series of publications on the physiographical 
features of the State, its general geology, economic geology, re- 
sources, palaeontology, zoology, botany and antiquities, which 
would have been of the utjnost value in the development of the 
State. 

Dr. Winchcsll askcul an appropriation of $60,000 with which 
to complete the work he had mapped out, but his plan and 
hope failed. Ho couhi not acce])t the plan of the Board to 
“give the survey a more practical direction and to secure more 
direct and imme<liate benefit.’’ The Board had not the vision 
nor the scientific insight to accept Dr. Winchell’s plan and 
accepted his resignation April 17, 1871, and the same day ap- 
pointed Dr. ('arl Rominger to continue the survey of that part 
of the State not included in the investigations of Major Brooks 
and Prof. Pumpelly. 

In the meantime, the Board had proceeded to have the law 
changed {Act 179^ Public AcLs 1871) in such a way as to abolish, 
not only the powers and duties of the director, l)ut also the 
office itself, and to center the full responsibility as well as au- 
thority in the Board. The Legislature amended the law in 
accordance with the desires of the Board, at the same time re- 
pealing the provisions requiring an equal division of the work 
and expenditure between the Northern and Southern peninsulas. 
In other respects the law remained unaltered. 

In 1871-1872, Dr. Rominger completed a stirvey of the 
Palaeozoic rocks which cover the western end of ihe Northern 
Peninsula from Marquette to St. Mary’s River, and the studies 
of Brooks and Pumr^lly were brought to a close*. In 1874, the 
results of these studies were published as Volume I of the Sur- 
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vey reports, viz.: Iron-Bearing Rocks, by Major T. B. Brooks; 
Copper District, by Haphael Purapelly and assistants; Palaeo- 
zoic Rocks, by Carl Rominger (Volume I is accompanied by a 
geological atlas, sections and statistical data); and Volume II, 
containing a lithological description of specimens of rocks, by 
Alexis A. Julien, Major Brooks, and Chas. E. Wright. The 
appearance of these reports marks an epoch in the study of the 
geology of the Northern Peninsula. Twenty-one years had 
passed since the reports of the Jackson-Foster-Whitney surveys 
had been given to the public. 

In the interim, a few articles on the general geology ap- 
peared in certain periodicals, but no considerable advance in 
understanding of the general geology of the Northern Peninsula 
had been made. The studies of Pumpelly and Brooks were 
based on those minute observations which have characterized 
nearly all subsequent works in the region. Pumpelly^s Para- 
gerwsis of the Minerals Assoemted with Copper is one of the 
classics of geology, and Marvin^s Detailed Structure and Strati- 
graphic Sections remains even today a standard for comparison 
and correlation of the formation memlxjrs of the vast thickness 
of sedim(;ntary beds and lava flows of the copper-bearing series 
of Keweenaw Point. Brooks's report was devoted mainly to 
the economic aspects of iron mining and smelting; nevertheless, 
a great advance was made in his studies of the structure and 
succession of the Huronian system of the Marquette Range. 

Brooks was the first to {x?rceivo that the Marquetb^ Range 
is a great synclinal trough forty miles in length, pitching west- 
ward from the vicinity of Marquette. In company with Pum- 
pelly, he also made reconnaissance examinations of the Gogebic 
range from Penokee Gap in Wisconsin eastward to Lake Goge- 
bic in Michigan, and determined correctly the relations of the 
Laurentian, Huronian and Keweenawan systems in this range. 
Numerous details of the geology of the Menominee and Felch 
Mountain ranges were also given. Rominger's report on the 
Palaeozoic rocks is the first comprehensive description of the 
geology of St. Mary's Peninsula, and maintains the high stand- 
ard set by Pumpelly and Brooks. 
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During the four years 1872-1876. Dr. Rominger was engaged 
practically alone in the work of the Survey. The results of 
his researches are emT:)odiod in Volume III of the Survey Re- 
ports, which are a discussion of the geological structure of the 
Southern Peninsula, confirming and carrying farther the views 
and rcvsearches of earlier geologists, Houghton and Winchell, 
on the basin structure of the Michigan area. The book 
contains also the record of the state salt-inspector, Dr. S. S. 
Garrigues, and also by far the most important record of 
Dr. Ilominger\s studies, a carefully elaborated monograph on 
the indigenous fossil corals of the State, the first ti'eatise of a 
state survey devoted wholl}^ to corals. 

In the spring of 1877, the Board of Geological Survey, al- 
though comprehending the valuable and arduous work of earlier 
geologists, realized that investigations were only commenced, 
and that it should be the duty as well as pride of th<^ citizens 
of the State to have the territory fully examined. Therefore, 
the Board accepted. Dr. Rominger’s plan to make careful de- 
tailed examinations of certain small circumscribed areas so 
related as to embrace the niost important rock formations de- 
veloped in the region. 'I'his work, like all work before and 
practically all since, was hindered and delayed by lack of topo- 
graphic maps, and the necessity of depending on the govern- 
ment maps of the linear surveys of the United St,ates, upon 
which the topography was omitted or inaccurately recorded. 
The need, however, for topographical work, as well as for gen- 
eral reconnaissance, resulted in the discovery of many ‘‘instruc- 
tive*^ outcrops, which would otherwise have been overlooked. 

Three summer seasons were spent in the investigation and 
construction of a special geologic and topographic map of the 
district about Marquette, Nogaunee and Ishpeming. Dr. Rora- 
inger also examined the then important mining localities, Wash- 
ington, Champion, Republic, Spiirr, and Michigamme. The 
season of 1880 was S];>ent in a similar careful examination of 
the Menominee region. (The reports are published as Volume 
IV.) During 1884, the state geologist continued work in the 
copper and iron epuntry, but although the report of the work 
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would liave been of value to the mining? companies, it was so 
small that the Board deemed it inadvisal)le to print it, and it 
did not reach the public until ten years later. 

Dr. Roininp;er continued as state geologist until May, 1885, 
when he was succeeded by Mr. Charles E. Wright of Marquette, 
who had teen commissioner of Mineral Statistics since 1878 
and a nwunber of the Board of (■ontrol of the Mining School at 
Houghton. 

Mr. Wright remained state geologist until his death in 1888. 
During the field-season, he ^vas engaged in making topographic 
maps and sketches to illustrate the geology of tte Northern 
Peninsula, and in the collection of 3,300 specimens of rocks to 
be the nucleus of the collections of the University and various 
colleges. In tlic Southern Peninsula he visited the salt wells 
and prepared sixty sections of deep borings. But at the time 
of his death, in spite of zealous labors to fit himself for the posi- 
tion of state geologist by years of research and study, and in 
spite of his plans and work laid out on a, large scale, nothing 
was available for publication and many facts and conclusions 
reached by him were lost to the public. 

Upon the fleath of Mr. Wright, the Board responded to cer- 
tain pressure brought to bear upon it and appointed Dr. M. E. 
Wadsworth, director of the Mining School, as state geologist. 
An arrangement was made with the school whereby Dr. Wads- 
worth was permitte<l to manage that institution, and at the 
same time act as state geologist. That such a union of offices 
was unwise was brought to the attention of the Board, but the 
inadequacy of the Survey funds available was deemed sufficient 
reason for carrying out the plan. 

With Dr. Wadsworth, the Survey at last secured offices of 
its own. Up to that time, the Survey had had no other habita- 
tion than the private offices or homes of the various geologists. 
In May, 1889, the Mining School gave a room, rent free, about 
25 by 30 feet in size, in which the indoor work could be pre- 
pared, and in which was stored all property of the Survey 
except manuscripts and published volumes. The school also 
allowed the Survey unrestricted access to an(| use of all depart- 
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ments and laboratories, thus providing a means of more rapid 
indoor work, analysis and preparation of specimens and thin 
sections, map work, etc., which should have hastened publica- 
tion of rf sports. 

Dr. Wadsworth continued Wright's plan of detailed surveys 
of the iron districts, (exploring in 1888 between Iron Ilivor and 
Gogebic Lake, and between the state boundary and Township 
4b on the north, and in mapping unsurveyed districts near the 
Marquette district; and in 1889 extending the exploration west- 
ward from Lake Gogebic to the state boundary, and in explor- 
ing the eastern boundary of the copper-bearing rocks. 

In 1889, arrangements were made with the IT. S. G(*ological 
Survey, whereby the State Survey devoted its time mainly to 
the economic geology of the State, leaving the purely scientific 
studies, particularly palaeontology, to the U. S. Survey. Upon 
the recommendation of Dr. Wadsworth, the Board voted to 
correspond with Prof. Mendenhall, superintendent of the (Toast 
and Geodetic Survey, asking him to undertake a triangulation 
of the State, but, apparently, nothing further was done to aid 
the inauguration and progress of the much-needed topographic 
survey. 

The Board of Geological Survey of 1890-1892 seems to have 
taken a lively personal interest in the work of the Survey. They 
accepted Dr, Wadsworth's very ambitious plans, but from the 
minutes of the meetings it is very evident that they were ‘^dis- 
satisfied and disappointed" with the slow output of material 
for publication, and the fact that thin sections and specimens 
were not l^eing prepared and sent to the various schools and 
colleges with greater rapidity. The Board visited the oflfices of 
the Suiwey at Houghton. At a joint meeting with the Board 
of (control of the College of Mines, it was decided that Dr, 
Wadsworth should be released from his duties as director of 
the college from August, 1891, to May, 1892, “to such an ex- 
tent as was necessary to enable him to complete the work to 
date." 

The Board also requested Dr. Wadsworth to furnish an 
annual report not later than Jan. 1, 1891. In this request the 
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Board was disappointed, and the somewhat acrimonious cor- 
respondence which followed led Dr. Wadsworth to tender his 
resignation March 3, 1891. This was not, however, accepted, 
and, furthermore, a sharp communication was sent informing 
him that unless material required for the annual report was 
forwarded by April, the Board would move its property to 
Lansing, discharge its present employees, and employ such 
others as it saw fit/' 

A committee was appointed to visit the state geologist and 
to ascertain progn^ss on the report. The results of this investi- 
gation and recognition of Dr. Wadsworth's plea **that suspen- 
sion of the operations of the Survey would result in putting 
back the publication for many years, or, more likely, cause the 
loss to the State of the past ten years* work," caused the Board 
to retain Dr. Wadsworth as state geologist, and to write to him 
that their differences had arisen from a misunderstanding of the 
amount of work to completed, and that *‘the Board further 
reports that Dr. Wadsworth has the Survey thoroughly organ- 
ised, and, HO far as the tme giveri the Survey permitteeij is making 
considerable progress.” 

Although most of the papers comprising Volume V were in 
the hands of the Board in June, 1892, despite the fact that it 
was the lack of published reports which had urged the Board 
to its singular activity, the Boaid retired with the volume un- 
published, printing only the Report of the State Board of (ho- 
logical Survey for 1891 and 1892. To this are appended exhibits 
setting forth the expense of the Survey, the reports of Dr. 
Roniinger, Mr. Wright and Dr. Wadsworth. This is the first 
and only report made by a Michigan Board of Geological Sur- 
vey, and the only contribution of the Wright-Wadsworth ad- 
ministration. As it is without maps or illustrations, it is of 
much less value than it otherwise would be. 

In the report, the Board includes recommendations for cer- 
tain remedial legislation which were significant of future changes 
in the conduct of the Survey: first, that a room in the Capitol 
be set aside for the Geological Survey; second, that the appro- 
priation be increased so that the entire time of competent geolo- 
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gists could be secured, thus paving the way for offices in Lansing 
with a director of the Survey both independent of Mining 
School and University, for the placing of the finances of the 
Survey on a plain business basis when the work of the Survey 
should no longer be hindered by the divided interests of the 
director, but the compensation of the director be such that he 
could devote his entire time to the Survey. A recommendation 
to abolish the office of commissioner of Mineral Statistics and 
transfer his duties to the Survey, brought results twenty years 
later. The Legislature took no action at that time, but eventu- 
ally the rt^comrnen dal ions were carried out and the successors to 
Dr. Wadsworth devoted their undivided efforts to the Survey. 

The succeeding Board acted upon the recommendations of 
their predecessors to the extent of considering legislation to in- 
corporate the office of Mineral Statistics with the Survo}'' and 
to appoint a state' geologist independent of the College of Mines. 
Informed of this, Dr. Wadsworth offered to resign as president 
of the Mining School and devote his entire tirhe to the Survey, 
if his compensation would be placed at $4,000 a y('.ar. The 
Board did not accept Dr. Wadsworth's proposal, and in July, 
1893, appointed Dr. Lucius L. Hubbard of the Board of Direc- 
tors of the Mining School to the office of state geologist, and 
Dr. A. (1 Lane as assistant state geologist. 

With the appointment of Dr. Hubbard, the Survey entered 
upon a period of thorough reorganization. It was severed from 
the Mining School and the University; the efforts of the direc- 
tors were not henceforth to be divided with other interests; 
and the Survey was no lotiger to be an appendage to the Uni- 
versity or to the College of Mines, a condition considered by 
the Board to be beneficial to those institutions, but detrimental 
to the Survey. 

On October 6, 1893, the Board of Control of the Mining 
School passed a resolution giving the Survey pennission to 
erect a suitable building on the east side of the Michigan Min- 
ing School property, and to occupy it rent free as tenants at 
will of the Board of Control of the Mining School. The offer 
was accepted, and through the efforts of Dr. Hubbard the citi- 
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zem of Houghton contributed $1,100, to which the Survey added 
11,500. A small building, a story and a half high, equipped 
with a fire-proof vault, was erected and at last, after an exist- 
ence of over half a century, the first department of the State 
to be created received housing of its own. 

Up to this time, the history of the achievements of the 
Third Survey is mainly a record of exploration and progress in 
the Northern Peninsula, aside from the brief interrupted work 
of Prof. Winchell, and the lonely work of Dr. Rominger, and 
some records and statistics collected by Mr, Wright on the salt 
and gas wells of the Southern Peninsula. But since the United 
States Geological Survey was at this time completing the Mono- 
graph on the Lake Superi.or Didricty and since further work by 
the Michigan Survey would lead to duplication, Dr. Hubbard 
agreed to continue state survey work only on Keweenaw Point 
and Isle Royale. 

Exploration was extended to the Southern Peninsula under 
direction of Dr. Lane. He had been engaged in making micro- 
scopical studies of the thin section of Michigan rocks collected 
by Mr. Wright, and had carefully worked over the notes and 
records of gas and salt wells left by Mr. Wright. From these, 
he prepared the first important contribution since that of Prof. 
Rominger to the literature of the geology of the Southern Pen- 
insula, The Geology of the Lower Peninsula with Reference to 
Deep Borings, 

During the year 1895-1896, Dr. Hubbard was engaged in 
intensive field study of the copper-bearing rocks, Keweenawan 
Series on Keweenaw Point, and at the same time Dr. Lane was 
engaged in making a similar study of the same series of rocks, 
which compose the unique Isle Royale. Dr. Hubbard made 
particular studies of the acid intrusives of the lower part of 
the series and obtained many data, which enabled him to eluci- 
date many valuable details of structure and to interpret results 
of exploration, particularly near Portage Lake, Dr, Lane’s 
studies of Isle Royale were similar to those of Dr, Hubbard, but 
included minute studies of the copper-bearing rooks of the 
island, their origin, composition, structural and topographic 
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relations, and the geological processes- by which they were 
iiKitamorphosed to their present condition. Dr. Lane reported 
also on prehistoric copper mining on Isle Royale. 

The reports of the two surveys embody the highest type of 
geological work; they were accompanied by valuable maps and 
were ready for publication in December, 1890. But they also 
were fated to delay in printing. For some reason, the Board 
of Auditors refused publication of Survey reports unless au* 
thorized by the Legislature. This caused a delay of two years 
and resulted in th« passing of Act 79 of the Laws of 1899, 
which authorized the publi(jation of Survey reports. After the 
passage of this act, the reports were published by Dr. Hubbard^s 
successor, though properly belonging to Dr. Hubbard admin- 
istration. 

Many inquiries about the economic mineral deposits came 
to the Survey office from peophj within and without the State. 
Since lack of data on the exact locatior) of such deposits was a 
serious drawback to exploration and development, the Survey 
planned to accumulate it. Dr. Hubbard laid out a plan which 
was to determine the geological structure of the Southern 
Peninsula. His plan was to make accurate examination (by 
county unit) of several segments of the Michigan Basin, as the 
geology of any given segment would approximate that of any 
other; to begin simultaneously on different parts of the forma- 
tion; to construct maps showing surface and rock contours, 
and to receive information in regard to the economic aspi^ct. 

In the consummation of this plan, field-work was carried 
on in Huron, Sanilac, and Monroe counties by Dr. Lane, 
Dr.C.H. Gordon, and Prof. W. H. Sherzer, respectively. The work 
was begun most auspiciously; the field-work was completed 
late in 1897 and the manuscript submitted early in 1898, but, 
because of the refusal by the Board of State Auditors to order 
printing of plates for the county bulletins, the publications did 
not reach the people of the State, for whom they were intended. 
Pending legislation, Dr. Lane addressed a number of farmers' 
institutes on the subject, The Best Farm Water Supply, ^^This," 
says Dr. Hubbard, ** seemed the best medium available to bring 
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before the people a part, at least, of the results of the Survey 
work/' 

By 1895, the exhaustion of the 'inexhaustible supply of 
pine" threatened the continuance of the salt industry in the 
Saginaw Valley, unless a cheap fuel could be supplied. This 
caused a rapid development in the coal areas, and led in 1898 
to Dr. Lane's report on the Coal Basin to help development and 
give the landowners intelligent information about the economical 
development of their ^and for coal-mining purposes. To make 
the report available, it was printed serially in the Michigan 
Miner, although it appeared later in Volume VIII. It may be 
said here that all these reports were eventually printed, but, 
since the delay in printing rendered the work of the Survey 
temporarily useless, Dr. Hubbard declined to continue county 
surveys on the same >scale as those already surveyed. As a 
result, in the season of 1898 the county survey was carried 
on only in Tuscola County, where Prof. C. A. Davis worked 
almost alone. 

On June 10, 1899, Dr. Hubbard tendered his resignation. 
His administration had been most efficient; he had thoroughly 
reorganized the Survey, perfected for its development a plan 
which still remains in effect to some extent, surrounded him.self 
with competent assistants, and, although sadly embarrassed by 
the unaccountable opposition of the Board of Auditors, had 
secured results of benefit to the State. 

In April, 1899, the Board of Geological Survey elected 
Dr. A. C. Lane state geologist. Dr. Lane had been connected with 
the Survey during Dr. Wadsworth's administration and was 
assistant state geologist with Dr. Hubbard. He was thoroughly 
conversant with the plans of Dr. Hubbard for the development 
of the Survey and continued to put them into execution. 

The main office of the Survey was now transfexTed to Lansing 
and Mr. Savicki left in charge of the Houghton office. Hitherto 
the interests of the Survey had been devoted mainly to the 
Northern Peninsula and to structural geology, but the numerous 
requests reaching the state geologist for information on water 
supplies, coal, clay, etc,, brought about, in a measure, the con- 
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tiijuance of investigations of the economic geology of iho State, 
and naturally caused the activities and publications of the 
Survey to assume a more diversci character. 

P'ield-studies were made of the delta of the St. Clair River 
and of the gypsum dej)Osits and industry of the State. In the 
Northern Peninsula, an exploration and reconnaissance along 
the northern shorcKS of Lake Michigan and Lake Huron marked 
the bt^ginrung of Prof. Russcirs active work on the Survey; 
an examination of the copper-bearing rocks bcjtween Bessemer 
and Lake Superior down to the Black River was made. Dr. 
Hubbard continiiod without salary to direct the work of the 
Survey, but in 1903 found it impossible to devote time to it, and 
Dr. Frederic W, Wright was appointed assLstant state geologist. 

Dr. Wright made a study of the Porcupine Mountains and 
Mt. Bohemia, arul towards the close of Dr. Lane^s administra- 
tion, Mr. R. C. Allen began a study of the Iron River district. 
In addition, Mr. Leverett prepared a report on the surface 
geology of the peninsula, and Dr. Lane made a study and analy- 
sis of the potable waters of northern Michigan and correlated 
copper drillings from data furnished by the mines. 

In the Southern Peninsula, in accord with Dr. Hubbard^s 
plan to secure data on the economic deposits of the State, 
examinations were mad(j of salt-shafts, peat deposits, the Port 
Huron oil field, and foundry sands. County investigations were 
completed in Arenac, continued in Lapeer, Muskegon, Bay, 
and begun in Wayne. A survey of Alcona C/Ounty was made 
at the expense of the (.^ounty and one of its citizens, Mr. J. H. 
Killmaster. 

The most important contribution, perhaps, to the literature 
of geology of the Southern Peninsula during Dr. Lane’s incum- 
bency is The Geological ^Scc/mn, by Dr. Lane and Pix)f. A. E. 
Seaman. The section for the Southern Peninsula was mjxde 
from a careful examination and correlation of well records by 
Dr. Lane; for the Northern Peninsula, from drill records and 
personal observations made by Dr. Seaman. The section was 
published in 1909, a fitting close to Dr. Lane’s long and active 
connection with the Survey. 
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In securing legislation and appropriations for the Survey, Dr, 
Lane was not so successful as in obtaining aid in the scientific 
field. From the amount of wmrk done and the very meagre 
appropriation ($8,000 a year), one is constrained to believe 
that much of the work was a labor of love,^' perhaps fittingly 
repaid by the scientific world, but most unsubstantially rewarded 
by the chief beneficiary, the State of Michigan. Some needed 
legislation, however, the establishment of the divisiotis of 
topographic and biologic surveys, was secured. 

In 1901, a contract was signed by D. Walcott, director of 
the United Stat/cs Geological Survey, and Dr. Lane, state geolo- 
gist of Michigan, for the execution of a cooperative topographic 
survey of what is now known as the Ann Arbor Quadrangle, 
It is interesting to remember at this point that Act 49, 1838, 
provided for a topographical department, and Act 92, 1844, 
provided a salary for a state topographer. For the Ann Arbor 
Quadrangle, $4,000 was to be expended by the Federal Survey 
and $2,000 appropriated from the meagre general fund of the 
State Survey. The total was not sufficient to complete the 
mapping and it was finished at Federal expense. 

The satisfactory completion of this map, the demonstrated 
value of the Menominee sheets (prepared by the Federal Sur- 
vey), and the repeated endorsements, earnest solicitations, and 
indefatigable efforts of scientists, scientific societies, and the 
state geologist, convinced the Legislature of 1903 of the need of 
such topographic work, and it devoted, therefore, the sum of 
$1,000 to continue the work. This act was a step in the right 
direction, but it did not go far enough. The Legislature of 
1905, however, by Act 251, authorized the Board of Geological 
Survey to accept the cooperation of the United States Geological 
Survey the preparation and completion of a contour topo- 
graphic map of this State, which is hereby authorized to be 
made.'' The division has since grown, but during Dr. Lane’s 
administration the Legislature did not see fit to appropriate suf- 
ficient funds to carry the work to speedy completion, although 
the P'ederal Survey was willing to codperate. 

The original acts creating the Survey included also provi- 
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sion for a biological Hurvcy, but with the reorganization of the 
Survey in L869, the Legislature made no provision for carrying 
on the biologic work. As a result, for thirty-six years an im- 
portant field was neglected. The Academy of Science attempted 
to remedy the matter. From the year 1900, brief references are 
made in the Board of Geological Survey to the attempts to 
reestablish the biological division. Dr. Ijanc asked for an ap- 
propriation of $1,000 *‘till we can see what the work needs,” 
In 1903, the Board asked Dr. Lane to confer with the biological 
departments of the Agricultural College and of the University 
and to submit a plan for the conduct of the survey. The re- 
sult of these activities was the passing by the IjCgislature of 
1905 of Act 250, which authorized thorough biological sur- 
vey of the State” under the direction of the state geologist.^ 

The Biological Survey did not lack material for early publi- 
cations. Ecological studies had been made during 1904 and 
1905 in the Porcupine Mountains and Isle Royale. These ex- 
peditions had been made at no expense to the State, but had 
been made possible through the generosity of public-spirited 
friends of the University Museum, Mr. H. M. Kauffman, Hon. 
Peter White, and Dr. Bryant Walker. 

The prolonged strike of the hard-coal miners in 1902 1903, 
followed by the scarcity and general high prices of all sorts of 
fuel, led to consideration of all possible sources of find-supply, 
among them, peat, since about one-seventh of the area of Michi- 
gan was estimated to bc'. swamp-land. Dr. Lane prepared a 
brief report on peat in 1902, and latter assigned to Prof. Davis 
the task of making an extended investigation of peat forma- 
tions, deposits, and distribution in the State. The resulting 
report is a classic. The demands for it, resulting in the spr^^idy 
exhaustion of the edition, and the continued requests, alone 
prove the wisdom, if proof is needed, of establishing the Bio- 
logical Survey. 

A biologic survey, mainly in the interests of the Fish Com- 
mission, was made of Walnut Lake, Oakland County, to de- 

*Thi8 ie the first law since that of 1869 in whicrh the words State 
Geologist ” appear. 
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termine why whitefish thrive in this particular lake, though 
unable to maintain themselves elsewhere. Other investigations 
were well under way for later reports. 

An outcome of the organization of the Biological Survey was 
the forming of an advisory committee for the Survey, an extra- 
legal body of scientific men known as the Board of Advisers, 
consisting of two geologists, two botanists, and two zoologists. 
In 1908, Dr. A. G. Ruthven, of the University of Michigan, was 
appointed chief naturalist of the Survey. 

In 1909, Dr. Lane resigned from the Survey to accept a 
position in Tufts College, after an association with the Survey 
of more than twenty years. During this time he had watched 
the Survey grow from a small department adjunct to the 
College of Mines, employing part time of a geologist and func- 
tioning mainly in the Northern Peninsula, to an indcjiendent 
organization employing a large body of trained scientists, al- 
though always sadly hampered by insufficient appropriation. 

In September, 1909, Dr. Lane was succeeded by Mr. R. C. 
Allen. The work of the past eleven years is too well known to 
justify detailed discussion here, but, in view of the slow growth 
of the Survey since 1837, the growth of the past decade has 
been almost phenomenal. I'he Survey has expanded to include 
the departments of geology, topography, biology, mineral re- 
sources and mities appraisal. It cooperates with the Federal 
Survey in topographic work and collection of mineral statistics, 
and also with practically every department of the State govern- 
ment, particularly the Securities Commission, Tax Commission, 
Highway Department, Public Domain, Department of Health, 
State Park Commission, Agricultural College. It cobperated, 
too, with the Ohio Survey in the re-location and marking of the 
Ohio-Michigan boundary line. Twenty-nine publications have 
been issued, including eight bulletins on the mineral resources of 
the State, five biological reports, eight geological studies, two 
reports on economic geology, three on surface geology and one 
on drainage. These publications show the diversity of activi- 
ties directed by the Survey, and their wide extension over the 
entire State, 
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Various laws have been passed relating to the Survey. Act 
7, 1911, abolished the office of commissioner of Mineral Statis- 
tics and transferred his duties to the Board of Geological Sur- 
vey; Act 341, 1913, created definite connection with the Tax 
Commission by making an appropriation for the purpose of 
mines appraisal; Act 373, 1917, authorized the making of a 
soil survey of the State. Emphasizing again part of the en- 
abling act of 18G9, the last act authorized and directed the 
Survey **to investigate soils and subsoils in their relation to 
agriculture, and to publish and disseminate this information 
among the people.'^ 

The purpose of the law was approved by Governor Sleeper as 
witnessed by his signature to the act, but as chairman of the 
Board of Geological Survey he refused to permit the work to Iw 
done. 

In October, 1917, the Board of Geological Survey authorized 
cooperation with the United States Department of Agriculture in 
a drainage investigation of the State. Every county was inves- 
tigate^d by an engineer representative of Drainage Investigation. 
Conferences were held with each county drain-commissioner; 
drain records were examined and abstracted and compiled; 
county officials interviewed; field-trips made and drains inves- 
tigated. The report was published for the Legislature of 1919, 
but although a bill to remedy drainage was introduced, the 
Legislature adjourned without passing the much-needed law. 

Much larger appropriations have been secured and wisely 
expended. In fact, since 1869, the various legislatures have 
appropriated somewhat more than a half-million dollars for the 
geological, mineralogical, biological, and topographical survey 
of the State, of which about half has been appropriated and 
expended since 1909. It should be noted that a large part of 
the recent appropriations has been made for the work with the 
Tax Commission, and the appropriations have been more than 
justified by the increases added to the State inooxo^ from taxes 
through that cofiperation.* 

* During the existence of the Survey, the total appropriations and 
expenditures have been ns follows; total appropriations, 1869-1920, 
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The Great War did not find the Survey unprepared. Co- 
operation was given in mapping the Custer area. In the Survey 
records, the War Minerals Committee of Uie Council of Na- 
tional Defense found, without special investigation, an adequate 
source of information concerning those minerals needed, particu- 
larly a sand for optical glass. Two members of the staff of 1917 
enlisted and saw service overseas, and the director served in 
Washington as a member of the Board of Tax Beviewers. 

After the Armistice, the Survey prepared to go back to more 
intensive work in the economic field. Upon the return of the 
staff engaged in active war work and military operations, the 
routine work of the war period gave way to more precise geo- 
logical investigations and to plans for expansion. Topographic 
mapping was renewed so that now about twenty per cent of 
the State has been covered. 

As a result of increased need for competent geologists in 
post-war reconstruction of the industries of the country, Mr. 
Allen was made numerous flattering offers by mining interests. 
In October, 1919, he resigned as state geologist to accept the 
vice-presidency and general managership of the Lake Superior 
Iron Ore Association. 

On October 28, 1919, the Board of Geolo^cal Survey ap- 
pointed Mr. Richard A. Smith to the oflSce of state geologist, 
director of the Geological Survey. 

In brief review, the Third Survey, organized by law in 1889 
to make a mineralogical and geological survey of the State, has 
been expanded by various acts of the Lej^ature until now it 
consists of three main departments: geological, with the divi- 
sions of Geology, Appraisals and Mineral Statistics,' topographi- 
cal; and biological. The Survey is housed in offices on the 
fourth floor of the Capital National Bank Building. It has 
investigated and is investigating the geology, physiography, 
drainage, topography, economic resources in metals and non- 
metals, fauna and flora of the State as well as assisting other de- 

$566,935.80; tobd expenditures, $608,077.59; totd appn^riations, 1909- 
1920, induding the present appropriation, $260,727.59; total expenditures 
after 1909, not including the fiseal year of 1920, $199,5M.23. 
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partments of the state government, particularly in the appraisal 
of mines for taxation purposes. “The Survey as now organized 
occupies a unique position among the similar organizations of 
other states, because it has led the way in adapting the results 
of its scientific investigations, as well as the technical ability 
of its staff, to the practical needs of the State, not only in the 
development, use, and conservation of our natural resources, 
but also in the direct administration of some of the important 
laws. The Board and its staff have seized on every opportu- 
nity for useful service, so far as the facilities and funds have 
permitted.” 

It has not been possible in this sketch of the history of the 
Survey to review the work of all the geologists and their as- 
sistants, and it has been necessary to neglect entirely the work 
of many others who have dirc^ctly or indirectly furthered the 
work of the Survey. To enumerate them all would be to recall 
the names of geologists, mineralogists, biologists, topographers, 
and others connected with the various educational institutions 
of this and other states, and with the Federal Survey, whose 
studies have enriched the literature and contributed to the 
present fund of knowledge of the geology and natural history 
of Michigan, as well as those private individuals whose gener- 
osity and interest in scientific pursuits have made many of the 
studies possible. All have believed in and sought to make the 
world see the truth of the motto on the state coat of arms: 
Si quaeris peninmlam amoenam^ dreumspiee.*^ 

State GEOix>oiCAt Sorvev 

liANSINO, MxcHIQAN 



A NEW GASTROPOD AND A NEW CEPHA- 
LOPOD FROM THE DEVONIAN OF 

MICHIGAN 


(}. M. F.HLER8 AND R. C. HUysKY 

INTRODUCTION 

An excellent collection of fossils from the Devonian rocks 
of Alpena and Presque Isle counties, Michigan, was recently 
prdsented to the Museum of Ceology of the University of 
Michigan throtigh the gemerosity of Mr. H. H. Ilindshaw. In 
this collection were found the types of the new sfjecies de- 
scribed in this paper. When further examined, it will undoubt- 
edly yield other new and interesting foKSsils. 


DESCRIPTION OF SPECIES 

PLEUROTOMARU (?) ALPENENSIS N. sp. 

(Plato XXXVII, Figures 1, 2 and 3) 

I'he only known specimen of this species, which is provi- 
sionally referred to the genus Pleurotoniaria, is poorly preserved; 
the apertural part of the shell and most of the spire have been 
destroyed. Certain structures of the specimen are, however, 
very striking and serve to distinguish it from other gastropods. 

The uninjured shell was turbinate, the spire was more or 
loss depressed, and the whorls probably numbered about four. 
The last whorl, which makes up most of the specimen, is trans- 
versely subovate in the section near the aperture. The upper 
and lower surfaces of this whorl are convex; the convexity of 

the latter surface is somewhat less than that of the former. 

* 

The periphery is marked by a narrow slit band with elevated 
margins. The whorl, at least near the aperture, is thinnest on 
its inner side. This is indicated in part by the fact that this 
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side easily takes a distinct impression of the Uunellose folds or 
ribs of the lower side of the preceding whorl. The inner lip is 
considerably thickened and reflexed, nearly or quite covering 
the umbilicus. 'Fhe surface of the last whorl below the slit 
band is ornamented with well-defined, rounded, revolving ridges 
or spirals; the one in contact with the lower side of the slit 
band is somewhat larger than the others. 

Oossing the spirals are lamellose folds or ribs, wliich toward 
the aperture extend outward as broad, foliate expansions, and 
become more conspicuous than the spirals. All of the ribs ex- 
tend upward to the top of the slit band; a smaller number 
extend above it and are traceable to the top of the whorl. The 
latter, where they cross two somewhat distantly separated 
spirals on the upper side of the whorl, arc bent upwards and 
backwards, forming prominent nodes or spines with more or 
less semicircular excavations on their anterior sides. Some of the 
ribs, at a few places betweem the two distantly st^parated spirals, 
and at points where they cross a narrow spiral occupying a posi- 
tion just above the upper one of these spirals, are raised into 
very low nodes with crescentic cavities on their ant.(U'ior sides. 
Both large and small nodes are of the type of the modern gas- 
tropod Fulgur carica. The surface of the shell is further orna- 
mented, with very fine* striae, which are parallel to the ribs. 

According to Mr. Hindshaw, the type specimen of this species 
(No. 1261, Musc*um of Geology, University of Michigan) was 
collected from the Alpena limestone member of the Traverse 
formation at El Cajon Bay, Alpena County, Michigan. 

NEPHRITICERAS HIN0SHAWI n. sp. 

(Plate XXXVII, Figure 4, and Plate XXXVllI) 

The only known specimen of this species consists of the left 
half of a shell, which is preserved in a fragmentary condition. 
The apical end of the shell is badly crushed and the living 
chamber flattened. 

The shell is large, coiled in one plane and expands rapidly 
from the apical to the apertural end. In the uninjured state, 
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it had more than one volution; the apical end probably 
was in contact with the dorsal surface of the living chamber 
near the aperture. At the aperture, the dorso-lateral parts of 
the shell seem to have extended forward, forming on each side 
of the shell an auriculatc expansion. The contour of the edge 
of the expansion on the left side is indicated in Plate XXXVIII 
by a full line, which represents a seemingly uninjured part of 
the apertural margin and by a broken line, which represents the 
probable position of the unpreserved part of the margin. The 
sides of the shell, especially anteriorly, slope rather abruptly 
toward an umbilical perforation, the width of which is about 
26 mm. The cross section of the posterior part of the shell 
seems to have been more or less subcircular. 

The living chamber is very large; its length, measured along 
the ventral side, is about 168 mm. The camerae increase in 
depth somewhat regularly from the apical part of the shell to 
th6 fifth one posterior to the living chamber. The five camerae 
behind the living chamber decrease in depth toward the latter; 
the most anterior one shows a decided decrease in depth with 
respect to the four immediately behind it. 

The septa have an average thickness of about .75 mm. The 
sutures on the lateral slopes of the shell are nearly straight 
except for very broad, ill-defined lobes. 

The shell is ornamented by very conspicuous, rounded, re- 
volving ridges, which gradually diverge from the apex to the 
aperture. The tops of these ridges near the posterior, crushed 
end of the shell are distant from one another about 2 mm., and 
near the aperture about 10 mm. The ridges on thc^ ventral 
side of the shell have been brought close together by compres- 
sion. On the lateral slopes toward the aperture, the ridges, be- 
come flatter and broader. This seems to be due to solution, 
and to the flattening to which the anterior part of the shell has 
been subjected. Well-preserved parts of the outer surface of 
the shell are ornamented with very fine, transverse striae, which 
undoubtedly covered the entire surface. 

The average thickness of the shell is about 1.75 mm. The 
shell is about one and one-half times as thick in the revolving 
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ridgee as in the interspaces. A maximum thickness of 3 mm. 
was noted in the ridges on the lateral slope near the posterior 
part of the living chamber. Towards the aperture, at least on 
the lateral slopes, there is a thinning of the shell, which seems 
to be the result of solution or compression. 

The type specimen is of interest in that it shows old age 
characteristics, such as the auriculate, forward expansions of 
the shell and the decrease in depth of the camerae behind the 
living chamber. 

This species somewhat resembles Nephriticeras lirahis (Hall) 
from the Devonian of New York State, but differs from that 
species chiefly in having a smaller number of volutions, a less 
rapid expansion of the shell, and a wider spacing of the septa. 

The holotype of this species (No. 7530, Museum of Geology, 
University of Michigan) was collected by Mr. Hindshaw, in 
whose honor the species is named, from the Long Lake member 
of the Traverse formation in Sec. 7, T. 34 N., R. 5 E, (about 
four miles north of Hawks Post Office). 
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Fftittsotmiik (?) «p. (Figures 1*^3) 
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Ileplixiticeras hiadiliAvi u. sp. 

Fig> i. Side vkw, riiowing presemtioa md onm^iMiatioo ^ abdl, 

X 1/2. 


FXATIQ XXXVIIX 

Ns^hiitteersi liindsliftwt n. sp. 

Side view of apecimen urith porticma of the ehell removed, showing 
saturea,^ depth of livxog chamber and eamerae, and probable oont^ ot the 
auideidate forward expaorion ol the shell. X 1/2. 
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Pleutomaria CO alpenensis, n. si*. 



Fi(i. 4 

Nephriticeras hindshawi, n. sp. 
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Nephriticeras hindshawi, n. »i'. 






THE SOUTHWESTEEN MICHIGAN METEOR 

OP NOVEMBER 26, 1919 ‘ 

WILUAM HfIRBERT HOBBS 
mmosccnoK 

Tn the early evening of November 36 (Thanksgiving Eve), 
1619, a meteor wae observed from many points throughout 
Van Buren, Berrien and Cass oounties in extreme southwestern 
Michigan, and at one or more points in the endrchng counties 
of Allegan, Kalamasoo and %t. Joseph in Michigan, and at 
St. Jos^^ Elkhart and Lagrange in Indiana. In addition, it 
was reported from several more distant points, via.: near We-> 
waka in Nolde County, Indians; Albion, Adrian, Saranao 
(Ionia Co.), Mason (Ingham Co.), Muskegon, Croton (Newaygo 
Co.), Ludington, and Thompeonville (Benaie Co.), all in the 
Southern Peninsula of Michigan. From three quite imnote 
points also it was reported; Milwaukee across Late Michigan, 
Newbeixy in the Upper Peninsula of Michigan about fifty 
miles northwest of ^e Straits of Mackinac, and at Lucknow 
in Qntaana 

In the ^rmd Bapida Press of November 27 (Thanksgivii;^ 
Bay), A smmHnszHsational, 8emi>humoFous account of the meteor 
was published under the head, *‘mbtbqu rauu m nAKS on tbbius 
WA e ouAsB, ATraoAA wmra on spube on — sombthin’ bap* 
IcBniKDi** Friday mpniing, November 28, the Chcotgo Tribune, 
which nten^lates within the district in which ^ meteor was 
willed mgiiortBd, cariled the head **wsemm tsAf irqcxbo statb 
Ht MKit, nod the New York Tiv^ carried on the 

hsOnt B Betroit deepnttdi headed, '^,iipcm,iiiBTBOB rAtta 

A stateiheiiit attribuM to the light' 

AinnhMa PJtStec&htel Society 




liM fiM ste bclcM ihs 
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house attendant at Grand Haven, which appeared in the last 
two papers, is as follows: 

What looked like a b^l of fire appeared to fall in the lake about 
fifteen miles south of me. I thought it was a falling star. I eould 
hear it wliistle during its terrific rush toward the water. When it 
seemed to strike the water, a hash of flame shot in the air and caused 
a great disturbance. 

This report was copied and carried by many papers of later 
date, especially by weekly country papers. When the writer 
first visited the region about a week later, the effect of the im- 
pression from reading this account was so general that it was 
in many cases diflScult to secure correct independent reports of 
what each observer had himself seen. Examination into the 
original report from Grand Haven, no less than the broader 
investigation as a whole, soon convinced the writer that the 
meteor, or at least a portion of the original mass, must have 
fallen upon the land. 

On December 4, the writer sent out a questionnaire ad- 
dressed to editors of newspapers published in southwestern 
Michigan and in northwestern Indiana, some forty -five in all, 
and in addition to superintendents of schools in twenty-six of 
the larger places of the district. Within a week after the fall 
of the meteor, he visited points in Van Buren County, and 
later made trips to other portions of the district. The news- 
papers gave publicity to the questionnaire, and an extended 
correspondence developed with eye and ear witnesseif throughout 
the district. Their testimony forms a large part of the hama 
of this report. 

Mr. C. F. Schneider, the very able meteorologist in charge 
of the Weather Bureau station at Grand Rapids, early took 
a lively interest in the investigation and independently mmsAAed 
reports from observers at the Michigan stations of the Weather 
Bureau. These reports are of great value and have be^ kindly 
placed at the writer^s disposal. A request for information about 
the meteor which had been addressed to the Department of 
Marine at Ottawa by Mr. Alfred Cooper of Beaeonisfield, Bucks.., 
England, was by that department referred to the Inspect of 
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the Twelfth District of the United States Lighthouse Service, 
md was the starting point of further assembling of data from 
observers in that service. This valuable information also has 
been placed at the writer's disposal. Acknowledgments are 
due especially to Mr. Schneider and to Mr. N. M. Works, the 
first assistant superintendent in the Office of Inspection of the 
lighthouse Service at Milwaukee. 

So far as is known, the meteoric stone which fell at Allegan 
in southwestern Michigan in 1899, is the only other fall of a 
meteorite which is upon record for the State of Michigan,^ In 
addition there are two “ finds " on record. These are the 
Grand Rapids iron of 51.9 kilograms found in September, 1883, 
in the course of excavations in that city; and that of Reed 
City, an iron weighing 19.8 kilograms, which was found in 
September, 1896, on a farm near that place in Osceola County. 


THE APPEAIIANCE OF THE METEOR 

Had the evening been clear, the meteor would undoubtedly 
have been visible over a wide area as a brilliant body having a 
definite form and leaving behind it a definite train. The 
weather throughout the region of its near approach to the earth 
was either cloudy or rainy, so that its appearance took on 
generally the character of a sudden brilliant illumination, which 
wae described by many as resembling heat-lightning. 

It may at first appear strange that the best observations 
were rather generally made at positions remote from the place 
of near approach to the earth's surface. This is due to the 
fact that from these points the object was seen at a great 
height, and along a line of direction which was above and 
clear of the low rain-clouds into which it later disappeared. 
Those rare observers who were nearer, and who also sensed the 
moving meteor as a *^ball of fire,” either got fortuitous glimpses 

* Ocorge P* Merrill and H. N. Stokes, A Neto St&ny MeteorUe from 
AUegan^ Michigan^ and a Nevt Iron Meieoriie from Mart, Texas, Proc. 
Waoh. Acad. Set., 2; 41-68, 1900. See also BvU. 94, U. S. Nat Mus,, 
p. 21, Plate Vn. 
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through a rift in the clouds, or were so near the body when it 
reached the earth as to see it even through the fog. 

After the general area of the probable fall of the meteor 
had been roughly determined, there occurrerl a heavy snowfall, 
so that a suitable opportunity of searching for the body did not 
arise till the following summer. Such search as has been carried 
out during two brief trips to this area has served only to make 
it improbable that it will be found except by mere accident, 
since a large part of the area is swampy, or wooded, or else has 
been plowed over. The hope that the body might be found is 
in part responsible for the long delay in assembling this report. 


OBSERVATION OF THE METEOR AS A “BALE OF FIRE*' 

The following observations of the meteor as a definite form, 
rather than as an illumination or as a flash of light, were made 
in Michigan: 


Neivberryt Lwc County 

A very brilliant meteor was seen about eight o’clock on the evening 
before Thanksgiving in a position about southwest when first noticed 
and considerably above the horizon, though relatively low. Its course 
was southeastward and downward at a point south by about V* west 
near the horizoii. It burst like a rocket and sank from view, all in a 
few seconclH. The liands of the observer, A. L. Harter of the Newl)erry 
State Hospital, were held about thirty-eight inches apart, to show how 
big it looked. — Reported through Meteorologist Schneider. 

Ludington and Point Sable 

A brilliant meteor was seen by watchmen at the Coast Guard 
stations of Ludington and Point Sable at 7:45 p.m, on the twenty- 
sixth. It was first seen almost overhead, whence it moved to the south, 
leaving behind a trail of blue. When near the southern horizon, and 
apparently along the lake shore, it burst like a sky-rocket into many 
pieces, wliich were colored blue, red, green and yellow and otherwise, 
and fell to the ground. A swisliing was heard as the meteor passed 
through the air; no explosion and no shock were felt. — Reported 
through Meteorologist Schneider. 
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ThompHOurrillef Benzie County 

Richard Emmons, a thirteen-year-old boy, going liome about 7; 45 
saw a ball of fire as large around as a stove full from near the top of 
the sky and soar southward to the ground, It made the night as 
light as day,” — He|X)rt in Thompsonville News, To tbe writer the 
boy reported that the meteor was seen about 7:45 r,M. and was in 
view almut four seconds. It was colored blue and white. No semnd 
w'as heard. 

Mmkegon 

Mr. and Mrs. A. W. Ciunn, city-editor and soeiety -editor respec- 
tively of the Muskegon Chronicle^ with their daughter, Mrs. W. V. 
Johnson, of Traverse City, were on the street facing south with a clear 
view of the sky. *‘They state that the entire sky was at first lighted 
with a brilliant blue light. Then througli a small rift in the clouds 
they witnessed the meteor, . . . The larger metiHjr a])peared to be as 
largo as the moon. Tlie sei^ond part, whieh closely folio wi‘d and ap- 
parently in the same iiath, was much smaller. The occurrence was at 

about 7:45 p.m.” Grand Rapids f^ress and Muskegon Cfmmicle. Tiie 

meteor Wfis also reported as appearing to strike south of the city, but 
no (‘Xpiosive sounds were heard. 

Grand Haven 

“E. B, Wright, coast-guard, states that the meteor was trav(*lUng 
due south, passing directly over his station, and that it apparently fell 
upon land on or near Rosy Mount (a great sand-dune near the lake 
shore), about four miles south of his post of duty. As it passed above 
him, he was in px)sition to ascertain the direction with consid(u*ahle 
accuracy. The principal luminous center resembled tlu? moon and 
was closely followed by a smaller one. The flash lasted probably ten 
seconds and no sound was heard. The light was of a bluish-white. 
There remained a long streak somewhat like the tail of a. comet for 
about fifteen seconds after the meteor had disappeared.” — Keeper’s 
report to the Lighthouae Service supplied by Supt, Works. 

Mr. W. E. Dodge, radio operator at this place, reporti^d a meteor 
^*with two centers, first like time moon, second smaller.” 

All the observations recorded above were made at points 
distant from the region of rather general observation within 
which the meteor was described as a bright illumination and as 
aooompanied by various sounds. They are rather consistent in 
their indication that the direction of the meteor was to the 
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southward of the observer^ and that no accompanying sounds 
were heard. They are also generally consistent in describing 
the direction of movement of the body to be from some point 
above the horizon downward toward the horizon. 

Observations made within the region of near approach to 
the earth’s surface are equally consistent in showing that the 
movement of the meteor was from the southeast toward the 
northwest. This apparent discrepancy is susceptible of simple 
explanation. The remote observers to the northward, all of 
whom saw the meteor as a definite object, were under a clear 
sky, and the meteor was observed as it entered the atmosphere 
at a great height. Even though the object had been approaching 
them, if it came to earth far to the southward, it would give 
the effect of a body moving in the opposite direction, or toward 
the southern horizon. As a consequence of the clouds, fog, and 
rain which generaUy prevailed, only the illumination was seen, 
except in the case of the very few persons who liappened to be 
very near to the meteor when it came to earth. 

I am indebted to Professor C. F. Schneider for the 
meteorological data which appear upon Map II (See page 259), 
and which apply to the hour of 8 p.m. on November 26, within 
a quarter of an hour of the time of the meteor’s fall. 

The persons who observed the meteor at Muskegon stated 
positively that the object was seen through a rift in the clouds* 
This locality is obviously near the boundary of the clear sky. 
Ludington reported that low down in the sky near the horison 
the meteor burst like a rocket. As we are to see, both the 
light and the sound observations within the district of near 
approach to the earth afford confirmation of this view. 

The observations which follow differ notably fn»n those 
outlined above, and they are believed to indicate that the ob- 
servers were relatively near to the place above whidi the meteor 
broke up and fell: 

Four MiUa S. 8. W. from Dowogiae 

Mr. L. L. Hamilton, undertaker at Decatur, whfie driving in a 
Ford oar on the east road from Dowagiao to Niles, obee^ed the meteor 
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when he was going west on Townline Road near the house bf Charles 
Stretch. 

'"I was frightened by a white light touched with green and by 
flashes that were at least ten or fifteen seconds displajred. A big ball 
of fire which looked as big as a balloon disappeared in the woods in 
front of me. When tins occurred, I at first let go of my steering wheel, 
pulled up on my clutch, and stopped, It seemed as though I was 
stunned and could not stir. I did not hear a very loud sound — only 
a jar — as my engine was running. I regained my senses, the light 
disappeared, and I resumed my journey. I could not see an3rthing in 
the woods, but noticed an odor like sulphur burning. When I arrived 
at the house of a friend two miles this side of Niles and reported to 
them what I hiid seen, I learned that they had seen the same light, 
though not so intense and bright. This happened about eight o’clock. 

I should judge tlmt the body took a plunge into these big woods. It 
came from the southwest going northwest. All was lighted up like day in 
the direction of the wfK)ds for a few seconds,, and fe(^ling sure my 
machine was on fire, I made an attempt to get out and see. By the 
time I had regained rny senses and gotten one foot on tlw; running 
board, it was all dark except for the light of my machine ahead. Of 
course, what I saw was through the glass toward the open facing these 
woods. The mov(;ment of this huge fire ball was very slow; it seemed 
to explode, and leave a fiery tail Injliind.'* 

Mr. Charles Stretch, near whose house this happened, was inter- 
viewed by the writer. He had been at the time in the house, and had 
seen the meteor, which appeared to him as a flash, but the sound fol- 
lowed immediately. Other reports from persons within houses nearby 
givtm to the writer, were likewise that the sound here fallowed im- 
mediately after the flash. 

On Dixie Highwayy Three Milee SmUh of Downgiac 

Mrs. Hiler, who lives on the Dixie Highway at this point, reported 
to the writer that she was in her house at a window facing south and 
saw the meteor as a definite body in a direction a little west of south 
(tliis direction I confirmed with compass from her indications). The 
meteor was observed very low down near the horizon, at a point where 
are the woods in which Mr, Hamilton reported seeing the meteor fall, 
though from nearly the opposite direction. Mrs. Hiler reports that 
the meteor appeared to burst and go to pieces **like a rocket,” and. 
tlmt a rumble was heard ** almost immediately afterward.” 

AihenB^ Calhmn CeiurUy 

William Hutchins at about 7 : 30 p.m. saw what he described as a 
bright^red rotmd object like a shooting star, but the size of a common 
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tea kettle, '^move over him goinj^ from east to west at an angle of 
about 45® or leas above the horizon. A streak of fire followed it.” 

APPKAKANCIS OP THK METEOR A3 A FLASH OR ILLUMINATION 

Such observations were very general throughout the region 
of southwestern Michigan and the adjoining parts of Indiana. 
The points at which the flash has been reported are entered 
upon Map III (See page 262). 

A few of the more interesting observations selected from 
among many are given below. Since the place of fall is believed 
to have been near the post-office of Pokagon, the location of 
these points is sometimes indicated with reference to that 
locality. 

CenterviUet St, Joseph County 

*'Very bright-yellowish light suffased the clouds and seemingly 
every paiiiclc of the cold, misty rain that was falling. The road, trees, 
houises, and even ourselves were bathed in a blinding phosphorescent- 
like glow wliich hatl its center in a bright streak in the sky above us. 
It passed over us toward the west. Immediately came a muffled re- 
port or jar that shook houses and the very earth like an earthquake.” 
— Statement of Leroy Milhan, highway construction superintendent. 

Laivrencej Fan Buren County 

Lawrence is about 18 miles northwest of Pokagon. A farmer and 
his wife, who were in the field looking after cattle at a point one mile 
east and one mile south of the village, report as follows: 

was very dark and all at once the heavens and the horizon 
were lighted up, and everything was a shimmering green for a period 
of two minutes or more. I turned, I recall, and looked at the neigh- 
bors' houses in the distance by this. light; and then suddenly the green 
light turned to red and stayed red for at least a minute. The green 
and red lights were not blended — the green was distinctly green and 
the red was red.” 


Notre Dawie, Indiana 

Notre Dame is just over the state line and about fifteen miles 
south-southwest of Pokagon. The dean of Notre Dame University 
reported on the basis of oljservations by students who were on the 
campus, that there were two distinct flashes seen to the northward and 
that these were one or two seconds apart. C. A. McAllister reported 
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Map 111. Sketch Map ehowing Places Where the Meteor was observed near itt 

Place of FaU. 
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throug}! htm that the first flash was green and the second orange-red. 
Others that the light was very bright and like that from an electric 
battery. 


Three Oakn^ J^errien County 

At this point the flash as observed by Mr. Savage was greenish- 
blue, and afttirward the west-em sky was lighted up with a red glow. 

Since the color effects were a very striking feature of the 
phencHnenon, and since observations made at widely separated 
localities show a considerable measure of consistency, it has 
been thought best to incorporate here a summary of observa- 
tions reported from different localities: 

Athens. — (a) Reddish (Hutchins) ; (b) bluish, like electric spark 
(McMillan). 

Bangor. — Bright rod. 

Casnopolis. — Light, followed by red. 

Decatur. — Greenish, turning to light red. 

Elkhart (Ind.). — Blue flash. 

Grand Haven. — (a) Bluish-white (Wright) ; (b) bluish-white at 
first, after which the clouds were suffused with rod (Dodge); 
(c) reddish glow (McConger). 

Grand Rapids, — Bluish-green, about color of northern lights. 

Hartford. — (a) First greenish-yellow, then different colors (Olds); 
(b) tint of blue, might have been green (C. A. Boss); (c) green- 
ish-blue (first in south), then rose color to northward and ex- 
tending only half way to the aenith (Finley). 

Kalamaabo. — (a) Deep pink in northwest at first, then spread 
all around (Robinson); (b) first dazzling white, changing to 
orange and blue (Browne). 

Lagrange (Ind). — Red. 

Lawrence. — Everything a shimmering green for two minutes or 
more, then suddenly the green light turned to red and stayed 
red for at least a minute. 

Mtiskegon. Brilliant bluish light at first. 

Pokagon. Very bright white, and blue and tint of yellow. 

South Haven, — White. 

Three Oaks. — (a) Such light as is made by an electric wire burn- 
ing out (Fox); (b) fl^h greenish-blue and afterward western 
sky was lighted up with red glow (Savage). 
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IMPBESSION OP THE CONCUSSION 

The following variations of the impression received of the 
shock have a collective value: 

Athens, — Jar like heavy thunderclap. 

Allegan. — Faint jar. 

(Centerville, — Jar which shook houses. 

Covert. — As though something had struck roof, it jarred the 
house. 

Elkhart (Ind). — Shook house. 

Ijawrence. — Jarred window-sills and doors. 

Pokagon. — Jarred Ford car with engine running. 

INTEKVAL BETWEEN FLASH AND FOLLOWING SOUNDS AS A 
MEASUKE OP HEMOTENE8S FROM OBSERVER 

Except in the vicinity of Pokagon, near where it is believed 
the meteor broke up, a distinct interval measured in con- 
siderable fractions of a minute or several minutes was observed 
to separate the time of the flash from that of the following 
sounds. In most cases the values given are rough estimates 
only. In several instances, however, observers had the good 
sense when the sound was heard, after walking a certain dis- 
tance since observing the flash, to retrace their steps watch in 
hand, and so fix the interval with considerable accuracy. 

It is noticeable that there is an increase in the length of the 
Interval, in proportion as the observing points arc distant from 
the neighborhood of Pokagon, toward which other indications 
point as the place of fall. At Pokagon Post Office, on the 
Dixie Highway, north of this point, and at Summerville about 
one and a half miles west of Pokagon, the sound resc^mbling 
thunder is reported to have followed close after the flash. At 
Dowagiac a man was on the street and saw the flash come al- 
most exactly from the southeast. The sound resembling thun- 
der followed after he had walked a block — probably about a 
minute. 

Near Indian Lake, a little over five miles west of Dowagiac, 
people living at “Gilbert Castle” noticed the flash from within 
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the house, and after a ‘Hwo-minute interval” heard the sound. 
North of this point to Sister Lakes, Sutherland and Forest 
Home, practically the same report was received throughout, 
and the close correspondence produced the impression that this 
interval had been rather generally adopted for the district as 
a result of discussion, perhaps at the corner grocery. At Ber- 
rien Center, about five miles west of Pokagon, the flash was 
generally reported, but no sounds were heard. At Fan land, 
about the same distance west-southwe^st, neither the flash nor 
sounds appear to have been noted. 

At Galien, about fifteen miles west-southwest of Pokagon, 
the time between the flash and the rumbling sound was esti- 
mated at one and a half minutes. At Notre Dame, just over 
the state line in Indiana and about the same distance away, 
the estimate of this interval was ‘'slightly more than minute.” 

At Three Oaks, twenty miles southwest of Pokagon, a man 
and his wife were walking toward their home. Through Mr. 
O. R. Fox, director of the Chamberlain Memorial Museum, 
they report that the fliish was seen when they were on the street. 
They then walked a distance of three blocks to their home and 
were just entering when they heard a noise like distant thunder. 
This interval they estimate at three minutc^s. 

At Decatur, about fifteen miles north-northeast of Pokagon, 
Mr. Brigham, while walking on the street, accompanied by his 
wife, saw the flash. After continuing a certain distance, he 
heard the rumble, and after another interval a sound resembling 
an explosion, which appeared to come from the south. They 
retraced their steps, watch in hand, and determined that the 
first sound arrived about forty seconds behind the flash, and 
the explosive sound ninety seconds after the rumbling. 

From Hartford, about twenty miles due north of Pokagon, 
we have especially valuable data secured by Mr. C. A. Boss, 
the school superintendent. He noticed the flash and walked a 
distance which he twice checked by walking at as nearly the 
same speed as possible. The average time derived for the inter- 
val is two minutes and fifty seconds, with a probable error of 
only five seconds. The direction of the sound appeared to be 
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south, possibly 20® or 25® east of that direction. There were 
“two distinct booms like the reports from a heavy gun, close 
together, but perfectly distinct, not blurred.” Two sounds 
close together were generally reported from Hartford and its 
vicinity. 

Near Keeler, about twelve miles north of Pokagon and five 
miles south of Hartford, a truck-driver with a gang of five men 
was halted with his truck stuck in the mud. All observed the 
meteor flash as a very striking phenomenon, and the estimate 
which they give for the place of fall is “two minutes away and 
a little to the east of south.” Two detonations were heard and 
also “a hissing like a fuse burning.” 

At South Haven, some tliirty-five miles north of Pokagon, 
Theron Kenneda, a coast-guard of the local station, saw the 
flash and a minute and a half later, according to his estimate, 
heard the rumble. Another observer at this place estimated 
the interval at from two to three minutes. It is quite evident 
that unless the estimate has been checked by some method, as 
by the time required to walk a certain distance, it does not have 
great value. For this reason, on Map IV we have underlined 
those estimates which have been checked in this manner. 

At Bangor, about twenty-five miles north of Pokogan, a 
valuable estimate was made and checked in the following 
manner. A gentleman was on a train approaching the station 
from the north. When the train was on the trestle about a 
thousand feet from the station, the flash was noticed. He rose 
from his scat in the parlor car, walked through the short train, 
and as he was descending the steps of the station heard the 
rumble. Upon this basis, the estimate of the interval was two 
and a half minutes. 

THE NATURE OF THE SOUNDS 

The sounds which were described as accompanying the fall 
of the meteor were of three general types, namely: (a), rum- 
bling, described generally as resembling thunder and explainable 
upon the same basis, the closing of the vacuum behind the 
moving body ; (6) detonations, generally described as explosions 
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or as the report from a big gun, dynaznite, etc., and explainable 
as the result of the bursting of the meteor from pressure upon 
its forward surface, aided by the strains set up between the 
highly heated front and the cold interior; (c) whistling, de- 
scribed as hissing, sizzling, burning of fuse, escaping steam, etc., 
believed to be due to the rapid projection of meteor fragments 
after the break-up of the body. 

The area within wWch sounds were heard, and the nature 
of the sounds perceived at each place, have been entered upon 
Map IV (See page 267). The hissing sound was reported from 
Decatur, Keeler, and St. Joseph, all in front of the supposed 
place of break-up near Pokagon. At Keeler and St, Joseph, 
two distinct detonations were made out. At Decatur, while 
but one detonation was perceived, it is interesting to note that 
this occurred ninety seconds after the rumbling. It is also 
worthy of note that the sounds were generally perceived for 
greater distances north and west of the supposed place of fall 
than in the other quadrants, particularly the south and west. 


Univkrsitt of Michigan 



OIL DEVELOPMENT IN MICHIGAN AND THE 
ANTICLINE AT SEUL CHOIX POINT 

R. A. SMITH 

The recent oil “ strike ” near Deerfield in Monroe County 
has caused a wave of interest in the oil and gas possibilities of 
Michigan. Inquiries are coming to the Geological Survey not 
only from every part of the State, but from nearly every part 
of the countiy. According to reports, exploration companies 
are Iwing organized at Blfesfield, I.finawee C’ounty, and at 
Shasburg and Dundee, Monroe County. The Deerfield Oil 
and Gas Company is already beginning its second test, and 
exploration projects are being considered in several other places 
in the State. 

This summer promises to be the greatest period of “wildcat” 
exploration that Michigan has ever experienced. Oil at four 
to six dollars gives alluring possibilities to the numerous small 
oil wells drilled at Port Huron, Saginaw, Allegan, and in Monroe 
County in the days of fifty-ccnt oil, and also to the many show- 
ings of oil encountered in many other tests. Several wells at 
Saginaw and Allegan yielded from one to five barrels of oil, 
but with oil selling at fifty or sixty cents, profitable operation 
was out of question. Small wells have been pumped at Port 
Huron for many years, but it was due to their very shallow 
depth that they could be operated at all. 

With oil selling from five to ten times the price in 1912, 
small wells are no longer looked at with contempt by the oil 
producers. The big oil companies are systematically drilling 
up their “lean” oil territory formerly not considered worth 
development. In Pennsylvania, old properties are being re- 
drilled on the expectation of an average yield of only a barrel 
a day, and many of these old properties are being profitably 
operated where the average daily production is only a few gal- 
lons of oil. 
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There are several localities in the State where conditions 
appear to offer possibilities. At Port Huron, there is a well- 
defined fold or anticline only partly tested. The depth to the 
oil formation is only about 600 feet. The structure, coupled 
with the fact that there arc already over thirty small oil wells 
in this field, invites further exploration. 

In Monroe and Wayne counties, the rock strata are warped, 
and since the “Trenton” formation is known to contain a 
number of oil-producing “sands,” the southern part of the 
State offers definite oil possibilities in a number of places. 

A fold or a structural bench is indicated at Saginaw. Some 
oil was struck on this structure and further exploration to the 
north might result in the discovery of much larger quantities. 
Two or three wells at Allegan produced from one to five barrels 
of oil at a depth of less than 1,300 feet. There is an anticline 
near Niles. The Trenton, in the southwestern part of the State, 
is not excessively deep. The Niles anticline appears to be the 
most favorable place for exploration, particularly since showings 
of oil have been found in some of the formations above the 
Trenton. A marked anticline fold occurs on Stony Island, 
Detroit River. 

Another one appears to lie in the vicinity of Wyandotte. 
A broad, indefinite fold lies between Algonac, New Baltimore 
and Mt. Clemens. Discordant dips of the rock strata are prea* 
ent in Monroe County and a broad, low anticlinal fold lies 
between Pontiac and Adrian. In the extreme southeastern part 
of Michigan, the “Trenton” limestone is only about 1,600 feet 
in depth. The depth increases to the northwest, but the Tren- 
ton is accessible in a considerable part of the 'region along the 
southeastern portion of the State. 

An apparently pronounced anticline occurs in Seul Choix 
Point, but no detailed field work has been done to determine 
its extent or importance. The Trenton is at relatively diallow 
depths along the northern shore of Lake Huron and Lake Michi- 
gan, in most places being less than 1,500 feet in depth. At Seul 
Choix Point, it is probably less than 1,200 feet to the Trenton. 
This formation is known to contain oil in small amounts, and 
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possibly exploration along the northern shore of Lake Michigan 
and Lake Huron might result in the discovery of commercial 
pools. 

The Seul Choix Pointy Schoolcraft County, projects south- 
eastward into Lake Michigan for about three miles. Apparently, 
it owes its existence to an upward folding of the rock strata. 
The direction of the fold is northwest-southeast in line with 
the general direction of the Point. It plunges to the southeast 
at a low angle. 

Massive beds of the Guelph (Racine) dolomites lie upon 
the southeast and the northwest sides or limbs of the folds, and 
the more thinly be^dded Manistique dolomites l>eing exposed 
along the crest. The dip of the Guelph beds is about 6° or 7° on 
the south limb and somewhat less on the north limb. The dip 
of the Manistique beds is much less, ranging from 1° to 6°. 
The interior of the Point is thickly wooded and the rock is 
concealed nearly everywhere; hence the extent of the structure 
to the northwest is unknown and probably can be determined 
only by the drill. 

The Seul Choix anticline appears to l>e of sufficient size 
and height to influence the accumulation of oil in underlying 
formations. There is a possibility that the structure is due to 
deposition of the beds about coral islands in Niagaran seas. 
In such case the anticlinal dips observed in the Niagaran strata 
do not extend to l>ed8 lying deeper. The evidence is not con- 
clusive and the conditions cannot bo definitely determined in 
advance of the drill. The relatively steep dips and the character 
of the Guel|ffi beds, however, indicate that folding has occurred 
to a greater or less degree, and that the structure is in part a 
true anticline. 

The Niagaran limestone group on Seid Choix Point is prob- 
ably from 600 to 700 feet thick. No wells have completely 
penetrated the formation in this region and the thickness can 
be only approximated from field observations; hence the thick- 
ness may Ite somewhat less than the minimum, or even greater 
than the maximum. 

A heavy series of shales and shale-like limestone underlies 
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the Niagaran limestones and overlies the Trenton limestone. 
The latter is a producer of oil and gas in Ohio, and is known to 
contain oil in small quantities in both the Southern and North- 
ern peninsulas. Near Deerfield, Monroe County, oil has been 
struck recently in apparently commercial quantities. It is 
possible, if not probable, that oil may be found in the Northern 
Peninsula and structural conditions indicate that the immediate 
vicinity of Seul Choix Point would be a favorable place for 
testing out the oil possibilities. The depth to the Trenton is 
relatively shallow. On the extremity of the Point it is probably 
not much greater than' 1,200 feet and may be considerably less. 
To the northwest, the depth should gradually decrease. 

Most of the State, however, is wholly “ wildcat, and the 
risks incident to “wildcat'' exploration, especially in Michigan, 
appear to be very high. This is a point which every prospective 
investor in “ wildcat enterprises should hold firmly in mind. 
’Geological considerations indicate that, while Michigan may 
never become a great oil-producing state, scattered pools of oil 
will probably be discovered. 

Gjcoi/Ogical SuBVijy Division 

Lansing, Michigan 



MENTAL AGE AND SCHOOL PROGRESS 

HAREY J. BAKER 

The problem of “over-ageness’* in the schools has been with 
us from the earliest days, and was forcibly brought to our 
attention by Ayres some twelve years ago. It is interesting to 
note that modern methods of measuring intelligence were in 
the making about the same time, although the two problems 
were not at that time known to be so intimately related. 
Strenuous measures, involving trial promotions, late entrance, 
and remedy of physical defects, have solved the problem but 
slightly and over-agoness is still with us. 

The study of retardation in 225 townvS and cities in Michigan 
by Dr. Berry found a total of 24 per cent retarded, of whom 
3.5 per cent were retarded three years or more. Tlie age-grade 
census of Detroit last September showed approximately 4 per 
cent retarded three years or more. It is with certain of these 
pupils that this study is concerned. Only the pupils who were 
given the Binot intelligence examination in the month of I>e- 
cember, 1920, will l)o considered. Of these, 350 cases ranged 
in school placement from the kindergarten to the eleventh 
grade, and varied in age from 5 to 18 years. 

In Table I (See page 274) is shown the location of these 
pupils by half-grades and by age intervals of six months. If 
we accept tentatively the narrow range of normal placement of 
eighteen months shown l>etween the two parallel lines, 47 pupils 
fall in that range, 1 is accelerated and 302 are retarded. If we 
were to draw our line of over-ageness to include only those three 
or more years retarded, we should still include 101 cases. All 
of these pupils were referred to the Psychological Clinic by the 
schools because of their inability to proceed normally with the 
regular school work. If we were to judge informally upon the 
basis of chronological age alone, we would expect pupils who 
are two or three years above grade age and repeating the work 
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a second or third time to be rated good, or at least fair in 
scholarship. 

I-#et us now turn from this picture of retardation, probably 
no worse in Detroit than in the other cities, and look for the 
causes. I now present the results of the Binet examination in 
Table II (See page 276). The range of mental ages is from three 
years to over sixteen years. We find here, not marked retarda- 
tion, but a high acceleration amounting in several cases to four 
or five years. Again, if we accept the same range for normal 
progress as before, we find 14 retarded pupils, 92 at grade, and 
244 accelerated with respect to their mental age. As Terman 
has pointed out, the problem of acceleration and retardation 
is exactly the reverse of what was commonly supposed. Judged 
by the chronological age in Table I, the retardation is heavy: 
judged by mental age in Table II, retardation is light and accel- 
eration is heavy. 

If we accept the dictum that school progress is determined 
by mental rather than chronological age, there is sufficient 
ground for complaint that these pupils are unable to do satis- 
factory work. One can scarcely believe that the same pupils 
are represented on the two charts. The median chronological 
age of the group is 13 years and 2 months; the median mental 
age 8 years and 8 months, a median retardation of 4 years and 
6 months. 

In many cases it is evident that the pupil has been promoted 
through inertia of the system. After he has been in a grade for 
two or three years, the teacher, usually with good intentions, 
wonders if the pupil won^t take on a new lease of life if he tries 
the next grade. So he is promoted, but change of scenery and 
new tasks are unable to oompensa^ for lack of ability, and the 
situation is still as bad as ever, or possibly worse. 

It is evident from the development of this discussion that 
we are dealing with a certain ])ercentage of pupils who are 
feeble-minded. We prefer, however, to call {hem backward, and 
to waste little time attempting to decide whether they are low- 
grade morons or high-grade imbeciles. In the first place, the 
Binet test alone is not sufficient ground for such pronouncement, 
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and in the second place, recent studies of intelligence upon large 
numbers show that the level of average adult intelligence is not 
so high as it was formerly supposed to be. 

After two or three examinations extending over years, sup- 
plemented by auxiliary tests and extended observation, we are 
reasonably safe in diagnosing a few cases as feeble-minded. A 
very small percentage arc recommended for institutional care. 
The range of I. Q/s of the group reported in this study is from 
29 to 104, median 71. There are 17 whose I. Q.^s are less than 
50, and 17 more than W (See Table III, p. 278). For our pur- 
I>oses in serving the schools, tlio mental age is of much more 
significance than the Intelligence Quotient. 

The c})ief issue of intelligence testing which concerns the 
schools themselves is not what the I. Q. is, or how tlie pupils 
are classified, hut what the Clinic recommends. The recommen- 
dations for these 350 pupils, together with 40 others already in 
8[)ecial classes, or brought in by other organizations during 
December (a total of 390), are given in Tabic IV (See page 278). 

The special class(!S in Detroit are well organized and can 
handle approximately 2,(K)0 at a time. The capacity of these 
cliiBses is probably sufficient to handle those needing constant 
individual attention. If we remember that in the scale of 
intelligence, the percentage of the very backward is small, not 
more than 2 or 3 per of tlie school population, we see 
why this provision is adequate. It does not, however, solve 
the entire question of the slow pupil. The next 15 or 
20 per cent of the pupils rated on the intelligence scale, 
while not in need of constant individual attention, are still un- 
able to succeed unless they have more individual attention than 
the traditional system offers. Such pupils are to be accommo- 
dated in the future in what will \ye termed slow-moving sections. 
Minimum courses of study, with coaching wherever necessary, 
will tend to give pupils such as we have been discussing an 
opportunity to make the most of their talonts. 

There is nothing new or striking in this report. All the 
things that have been hinted at here have been brought to our 
attention 'forcibly by Dr, Terman and others. In order to 
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remiml ourselves that it is not theory alone, we close by noting 
that such work is regular routine in tlu? Detroit Psychological 


Clinic. 


TABLE III 


Intelligenct? Quotients 


Range 

Fmpicncy 

lender 35 


35 — 39 

1 

40-44 

2 

45-49 

10 

50-54 

12 

65-59 

39 

60-64 

43 

65-69 

50 

70-74 

59 

75-79 

50 

80-84 

39 

85-89 

24 

90-94 

5 

95-99 

8 

100-104 

4 

Total 

360 


TABLE IV 
Itecommendations 


Institution 2 

Miscellaneous 20 

Work 11 

Special A 77 

Special B 135 

Special Preparatory^ 9 

Demotion 10 

Coaching fi2 

Ungraded 21 

Change of School 4 

Regular Grade 

Total 390 


PstchologioaIj Clinic 
Dbtboit Public Schools 
Detroit, Michigan 



A FUTURISTIC THEORY OF CONSCIOUSNESS 

THEODORE S. HENRY 

Any philosophy of education that is worthy of the name 
rests upon some attempt to explain the nature of mind, and is 
conditioned upon and largely determined by that particular 
theory of the nature of consciousness which thus underlies it. 
The dogma of formal discipline was a logical consequence, if 
not an actual outgrowtli, of the soul theory, Granting the 
existence of the soul, what more natural than that education 
should he regarded as having for its chief task the discipline of 
that soul’s various faculties? The theory of the mind as made 
up of “mental states,” which in effect is only a faded-out version 
of the soul theory, because of its insistence upon the “forma- 
tion” of the mind by the presentation of ideas from outside 
sources and by complexes of “associations,” lent itself admirably 
to that form of educational philosophy which we know under 
the name of “Ilcrbartianism.” 

Modern educational practice, with its emphasis upon the 
“problem” and the “project,” grows out of an educational 
philosophy of which Professor Dewey, perhaps, has been the 
chief exponent. One cannot arrive at an adequate understanding 
of any form of educational practice without some knowledge, at 
least, of the philosophy underlying it; and this, in turn, requires 
an understanding of the psychological principles which are in- 
volved in it. 

To be more specific, no one can fully understand these newer 
movements in education without giving some consideration to a 
certain theory of the nature of consciousness, which is funda- 
mental to the educational philosophy by which they are justified 
and the educational psychology through which their methods 
are derived. It will bo the province of thjs paper to discuss 
this theory, given to us by Dewey and probably best worked 
out by Professor Boyd H. Bode.' 

^ Boyd H. Bode, CmBcumBneas and Psychology, in Creative InteUigence, 
Eways in the Pragmatic Attitude, by Dewey and others. 
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In the animal organization as we find it in man, its highest 
type, provision has been made for two general classes of re- 
sponses. Of these, one is made up of responses that arc simple, 
** mechanical/^ and fixed, so that they can be predicted. Re- 
sponses of the other kind are complex, “intelligent,” and 
varied, so that it is extremely difficult, or indeed impossible, to 
describe th(*m in advance. Clommonly we call such responses 
as those of the first type “instinctive,” or “reflex” acts, and 
of these two terms the s(‘Cond is preferable, at least in the larg<j 
majority of cases. Responses of tlie second type are called 
“intelligent,” “conscious,” or “purposive.” 

So far as reflex behavior Ls concerned, the theory which we 
are discussing do(‘S not far depart in its teachings from those 
accepted by psychologists in general. In Dewey's conception 
of the nature of the “con.scious” or “intelligent” act, however, 
a distinct line of ch'avage separates him from those who hold 
to any form of the old soul theory, or to the more modern and 
perhaps more scientific theory of “mental states” or “mental 
processes.” Whatever differences there are in these sorts of 
theorlcis, they are alike in that, if followed to a logical conclu- 
sion, they m)m in common to posit, for the substratum out of 
which the intelligent act arises, some separate and distinct 
entity, namely, the “soul,” “mind,” “consciousness,” or 
“intelligence.” Now this separate entity is by Dewey ruled 
entirely out of account, a circumstance which, we must admit, 
gives him the advantage of the minimum of assumption and 
consequent economy of explanation. 

As I have said, many of the actions which go to make up 
human behavior are of a nature such as we call reflex. In 


other words, they arc responses to mere physical stimuli, pro- 
vided for by inherent organization of the nervous system. As 
such, they are just as mechanical as the firing of a gun when 
the trigger is pulled, and just as certain and unvarying. In 
this field of behavior, there is absolutely no need for “mind;” 
indeed, under such circumstances as call forth these acts, 
“mind” would be only in the way, as an active agent, that is, 
and could find room only for being an interested onlooker. 
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In the lower forms of animal life, nature has been prodigal 
in providing such responses, so much so that mechanical be- 
havior is adeqiiate for all the needs of the organism. In the 
case of the higher animals, however, especially in man, reflex 
behavior breaks down in its ability to cover all situations. Man 
pays for the increased complexity of his nervous system by this 
failure of his sum total of reflexes to me<'t all his needs. Indeed, 
because of this very complexity, “conflicts’’ and “blocking” 
of responses may take place. 

Boin(^ new situation may present itself, which two different 
and opjjosing reflexes attempt to take care of. Their natural 
antagonism loads to confli(if., and action is “hung up,” so to 
speak. It is in just such situations as these that “conscious- 
ness,” “mind,” or “intelligence” functions. That is, whenever 
and wherever roflt^x })chavior loses its adequacy to meet the 
situation, a higher tj''pe of behavior must .step in to take 
care of it. llesponse to mere physical stimuli breaks down, 
and a n^sponse to .something of a different nature begins to 
operate. 

The natur(* of this latter type of response may, perhaps, be 
best shown by an example. Just a few moimuits ago I picked up 
my fountain pen from my desk. It had been lying there in 
j)lain sight for a long time, and my eyes had often rested upon 
it. That is, it had been presenting direct physical stimulation, 
but no response had been evoked. Any response that might 
have taken place while the fountain pen was exerting only a 
mere physical stimulation would have been reflex, and there 
was no opportunity, under the particular circumstances, for 
reflex behavior to come to overt manifestation. But, as I say, 
after a wliilc, I did reach out and pick up the j^en. 1'he ques- 
tion now is; Just why did I do this? 

The “common sense” answer to this question might be that 
I picked up the pen because I “wanted” it or “needed” it. As 
a matter 6f fact, I had been trying to compose at my type- 
writer, but had come to a place where progreas was becoming 
slow and difficult, and I resorted to the use of my pen. Common 
sense again would say that the act of picking up the pen 
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was controlled by “mind,” thus making necessary a third 
party to the transaction, — that third party which futurism 
rules out» 

Disposing of the ^‘mind^^ in this way, and remembering 
that it is the body which engages in tlie perfonnance of the act, 
we have left as the instrument of control only the pen. Lot 
us say, then, for the sake of the argument if for nothing more, 
that the pen controll(?d the act. In that case, evidently, 
something must have happened to the pen, for it had been 
lying on tlui desk for a long time without exercising any such 
control. In other words, it had become more than a mere 
physit^al stimulus, or, supposing that it had been something 
more than mere physical stimulus, it had obtained more than 
marginal position. It had become pen-to-be-picked-up; it had 
taken on meaning^ something which it had not previously 
possessed; for up to this time, while my typewriter was sufficient 
for my needs, the pen liad not meant anything to me. 

Again, as soon as it had been picke<l up, it became pen-to- 
write-with. That is, th(» response and the stimulus reacted upon 
each other, for if the stimulus had not shown progressive change 
as the response was carried out, action either would have been 
blocked, or would have run reflexly on to completion. 

Wo must notci that this meaning, which passes through this 
progressive development, is essentially futuristic. This is not 
to say that previous (experience is unnecessary, but it was anti- 
cipation of the future consequences, rather than previous 
experience, which exerted the control that made me pick up 
the pen. It was not pen-that-I-have-written-with, but pen-to- 
write-with. Meaning, then, is the transference of future pos- 
sibilities into the present, so that future consequences exert a 
real control over present acts. 

To apply this to objective qualities, hard moans wiU resist, 
sharp means mil cut, hot means will burn. In this way, the 
present and the future moot. The future is transferred into 
the present and exercises a control over behavior, and that 
control is the essence of consciousness. As Dewey puts it, ^‘Mind 
is capacity to refer present conditions to future results, and 



Theory of Consciousness 


283 


future conBequences to present conditionB*'’ ^ “Mind appears 
in experience as ability to respoud to present stimuli on the 
basis of anticipation of future possible consequences,” ^ Al- 
though previous (‘X[>erience is indispensably conditional, the act 
of the present moment, the act with which I am 7iow concerned, 
reaches into the future and is controlled by consequences that 
are as yet in the future, although read off as present. 

This conception of consciousness as behavior controlled by 
ends, or future consequences, is somewhat more difficult to set 
up in explanation of the firet experience than in explaining later 
activity. Suppose that a child for the first time s(?es a lighted 
candle. By the conditions, the stimulus here would be a purely 
physical one, and if re Hex activity is adequate to the situation, 
we need not assume the responsive act as “intelligent.” But 
if theu’e ivB any conflict of responses, by the conditions also we 
liave a conscious situation, for reflex activity has failed to 
secure adjustment, and some response must be singled out. 

If the act of reaching for the candle Is the one that emerges 
from this conflict, the end value of the lighted candle as object 
varies at once; it becomes exciting, urging, thing-to-be-grasped. 
The act of reaching is reflectetl int.o the outcome, whether it be 
good or bad. I mean by “outcome” the adaptive value of the 
nascent act if carried on to completion. 

If this act goes on to completion and the child’s fingers are 
burned, the next n^sponse to the situation of the lighted candle will 
be different. The act of shrinking or withdrawal will be evoked, 
and the cluld's body will behave as if it were already being burned. 
The candle flame has acquired meaning through past experience, 
but it is future burning that becomes present and controls the 
act of shrinking. The candle has taken on new meaning and tlwi 
child has begun to l>e educated, for education is the process of 
supplying new meanings, or, to put the same idea into other 

words, education is the process of changing the nature of stimuli. 

* 

Western State Normal School 
Kalamazoo, Michigan 


* J, Dewey, Democracy and Edneation, p. 120. 


» Ibid, p. 153. 



PSYCHOLOGICAL DIAGNOSIS AS AN AID IN 
SOLVING EDUCATIONAL PROBLEMS * 

GEllTlIA WILLIAMS 

I am presenting a report of an experiment begun in Detroit 
in the fall of 11117. For a number of yeans previous to that date 
I had been interested in the problem of retardation, more 
particularly in the possibility of the restoration of backward 
children to the regular grades. I had come to the conclusion 
that this constituted a practical school problem. In October, 
1917, with the jwrmission of Mr. C'ody, the restoration room was 
opened in the Detroit Normal College, now the Detroit Teachers 
College. 

The purpose of the room was and is twofold, the practical 
purpose of restoring backward children to the regular grades, 
and the scientific one of the study of the problem of retardation. 
Although it is in its fourth year, we feel that the experiment 
is ipally only* two years old. At the close of the first year of 
the restoration room, the teacher felt the need of further 
preparation, especially in psychology, and spent the following 
year in training. Thus the experiment was interrupted. 

Upon her return in the fall of 1919, we made a fresh start, 
so we feel that the experiment really began then. Moreover, 
we feci that the work is still in an experimental stage, and we 
are not presenting it as a finished experiment* We have \yeen 
confronted with many problems which we have been unable to 
solve, and we ask your aid in surmounting these obstacles. We 
have reached some tentative conclusions and of these we ask 
your criticism. 

First, I wish to say a few words as to the organization of 
the room. The class is limited to fifteen children, who are 

♦ With one exception, th<*, charts and tables used in the oral presenta- 
tion of this paper have been omitted. 
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under the direction of one teacher, five hours a day, for the 
entire school session. The children are all selected from the 
first three grades. The teachers report through the principals 
the children who are failing in the first three grades. We also 
watch the promotion rolls for the failures and cases are reported 
to us by the Psychological Clinic. The children thus found are 
then given an individual examination, followed by a qualitative 
analysis of the child^s assets and defects. 

On the basis of the qualitative analysis, we decide whether 
the child has a possibility of restoration, and, if the prognosis 
is favorable, wo take him into the restoration room. He is kept 
there until he is ready to go back into a regular grade with the 
probability of l)eing able to keep with that grade, or until we 
are convinced that he is not a restoration case. In the latter 
event, he is either placed in a sj^ecial cla^ss for deficient children, 
or returned to a regular grade until there shall be a vacancy 
in a special class. 

Putting a now kind of special class on the market is like 
introducing a new religion. It needs justification. I know you 
arc wondering j\ist how these children differ from special-class 
children. The type of children whom we call restoration cases 
differ from sjx^cial-class children in that they are children of 
average level of intelligence, but with special defects, while the 
special-class child is below the average level of intelligence, and, 
as a rule, the mental traits are pretty much on a level. 

A few cases will, I tliink, illustrate what I moan. Dorothy 
had difficulty in making the association l)etween the printed or 
written symbol and the name of the word or letter. She wiis a 
nervous child and had acquired some bad habits of attention, 
due probably to her defective imagery and consequent difficulty 
with school subjects. In spite of a normal level of intelligence 
(I, Q. 106), Dorothy^s proficiency in reading after two terms 
spent in grade B1 was practically nil. Fortunately, she had 
little difficulty in making the association between the spoken 
symbol and its name. 

Our problem with Dorothy was to reduce as much as possible 
the number of associations she would need to make. Conse- 
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quently, she was taught the names of the letters of the alphal)et, 
as this involved only twenty-six s^mibols. Very laboriously she 
made the association between the printed or written symbol of 
the letter and its name. Having made this association, Dorothy 
had a valuable tool to help licr in the recognition of words. By 
spelling the word aloud she could recognize it. This was a slow 
method of recognition, but one she discarded as soon as the 
direct association between the word and its name had been 
made. Its particular value for Dorothy was that it gave her a 
tool which she could use for herself without the aid of the 
teacher. 

This type of child we have found needs training in self-help 
and methods of study. As far as possible, we teach the children 
to analyze their own difficulties and so intelligently apply the 
rem(KJies we devise. Phonics also was a valuable aid to Dorothy 
as the key word formed a sort of hook upon which she could 
hang a numl^er of other words, and bo again reduce the number 
of associations it was necessary to make. 

The Aldine rh3mies were a help to her, as also picture-word 
associations. The particular value in them lay in the fact that 
they were all tools which Dorothy learned to use for herself, to 
dodge, as it were, her difficulties. She could even recognize now 
words by analyzing them into parts which she already knew. 
Her progress was slow at first while she was learning the 
elements, but was much more rapid once the foundation was laid. 
Last fall we felt that Dorothy had acquired a sufficiently large 
vocabulary to keep up in a regular grade. She has been making 
satisfactory progress in the regular grades since that time. 

Anthony was a very different type of case. Ho had no 
innate mental defects, but, because of faulty discipline at home, 
he was lacking in initiative and took an unfortunate emotional 
attitude toward the school and his work. His father hated a 
diiiiy, sassy kid/' so Anthony was not permitted to play like 
other children, nor to take his part in children's quarrels. 
He was attired in a spotless white sailor-suit, or a blue serge 
one, cai^efully pressed and brushed, his hair was parted in the 
middle, and his face and hands were never dirty. He was never 
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allowed to play on the floor, since that would soil his expensive 
suits. He was taught that he was unable to do anything for 
himstdf, even to put on his own rubbers. These things were not 
done for Anthony with the usual motherly solicitude, but he 
was given distinctly to understand that they were lading done 
because he was totally unable to do them for himself. 

Ideals at home and in school clashed. In school, it was a 
virtue to put on one’s own rubbers. At home, it was a virtue 
not to do so. Thus it was with everything. Is it any wonder 
that Anthony sought defence in a sort of negativistic attitude? 
He found it safer to do nothing at all, since anything he did 
was likely to load one into trouble. Morcov<u*, Anthony found 
that ^-he whole world, lus whole world at all events, was his 
enemy — his parents, teachers, playmates, everybody. 

Anthony illustrates well the maxim that education begins 
with a generation more or less remote. It was a hard task to 
change the attitude at home, but in lime it was changed at 
least as much as the intelligence of the parents made possible. 
And it was a long, hard task to change Anthony from the Lord 
Fauntleroy type of child, immaculate, inactive, sullen, into a 
real, romping boy witli a pompadour, a rosy face none too clean and 
a more sunny disposition. It was a great triumph, moreover, 
when Anthony wrote this item for the room newspaper, “An- 
thony likes to come to school now. He likes to do hard work. 
School is a good place to come to. Antftony likes Miss L. He 
has three good paj>i!rs today.^^ 

1 shall cite one more case, that of Ctrace who had so serious 
a speech defect that when she dropped in upon us one day with 
no card to tell whence she came, she was unable to tell us even 
her name, so that we could understand it. She had been ridi- 
culed so much, both by her family and her playmates, that she 
had iHJCome a shy, timid child with almost no confidence in 
herself. She illustrates what we so often find, that one defect 

^ t 

breeds others. Of courae, Grace s 'speech was the point of 
attack. We felt it adequately accounted for the fact that she 
was quite unable to read after spenrling two terms in grade Bl. 

As Grace’s speech improved, she learned to read and her 
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progress was rapid. Her confidence in herself was' developed 
by the helpful spirit of the children in the room. They praised 
her when she succeeded and encouraged her when she failed. 
The climax came when Grace recited before a whole roomful 
of strange children a poem she had learned. The last report 
of Grace stat/cs that reading, which had been her Waterloo, is 
now her easiest subject. 

You will see from these few cases that the treatrntmt in each 
case is individual, and depends entirely upon th(', nature of the 
defect. We have found psychology very helpful in diagnosing 
the nature of the child's difficulty, and that diagnosis is always 
followed up with remedial measures appropriate* to the defect 
discovered. We like the term Dr. WitnuT uses, “ diajijhostic 
education/' although, perhaps, we are presumptuous to use 
that label. It is a kind of selective educational treatment, 
every step of which is determined by the findings of the analyti- 
cal diagnosis, a continuing diagnosis made not entirely at the 
time of the first examination of the child, but throughout tjie 
period of training. 

You mav hv. interested in the numbtu* of children we have 
been able to restore to “grades in the four years of the class. 
The following table will show this by years. 


TABLE SHOWING THE WORK OF THE RESTORATION ROOM 
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The children, after leaving the restoration class, are followed 
up by (luestionnaires, and by visits to tlie schools. The per- 
centage restored you will notice has increased rapidly. That 
is due to two causes, better selection and I'H^tter toac'hiug. The 
first class of children which we assembled in the restoration 
room was really a high type of special class. At least ten of the 
eighteen (ihildren should have bt^en in a special class, althougli 
not of the t-ype generally so plactjd. We know now that we 
cannot, restore such cases, and therefore exclude them from the 
room. 

A second (^aus(^ of a higher percentage is that our methods 
of treatment have irnf)roved. We had one child in the first 
class (L Q. 1)8 j who had difficulty in making the association 
between the written or printed symbol and the name of the 
word or letter. vVs vve recall him now, ho seems very similar to 
Dorothy, whom we liavcj been able to restore. 

Thei'e are two other metluxis of caring for backward children 
which may scorn to ov(Tlap this method. One is the tutoring 
system and the other the division of children into groups for 
teaching in accordance with their intelligence level. 

The division of all regular grade children into three groups 
on the basis of intelligence level has been tried very successfully 
in Detroit in the first grade, and probably will bo extended up 
through the grades. It has been found that the middle or Y 
group can cover in one semester the course designed for one 
semester, the upper or X group can accomplish two semesters 
of work in one semester, and the lower or Z group can do only 
half a semester^s work in one semester. 

In time, special courses of study will probably be worked 
out for the X and Z groups. Undoubtedly, the Z group will 
take care of some of our backward children’, but probably those 
of one type, namely, those whose retardation is due to a low 
general level of intelligence (but not as low as that of the 
special-class child). But the child with a spefeial defect will 
fit no better in the Z group than in the older organization. For 
him; a method of teaching designed for his special needs is 
necessary. 



290 


Gertha Williams 


The tutoring system also can take care of only a small 
percentage of these cases. By the tutoring system 1 mean the 
unassigned teacher, who takes the children who are not making 
progress in their regular grades, in groups of from five to fifteen 
for {periods varying from fifteen minutes to half an hour a day. 
Where I have seen the tutoring system in operation, it has been 
quite ineffective, partly because of faulty organization. Groups 
of children have been taken from the regular grades who have 
nothing in common, excei)t the fact that they arc failing in 
arithmetic, spelling, or both. The unassigned teacher has taken 
them, and given them more of the same type of material they 
have been failing on, and presented it in the same way. No 
attempt has been made to discover the cause of the child’s 
difficulty; no tests have been applictl, either educational or 
psychological. 

(Children liave been thrown together in a hit-and-miss fashion ; 
some of them have been feeble-minded, others disciplinary, and 
so forth. Properly organized, the tutoring system would be 
especially adapted to the children who, through absence, half- 
day sessions, or any similar cause, lack adequate preparation 
for the grade in which they are. Educational tests could be 
applied to discover where the preparation has been inadequate 
and the drill directed to the particular weakness manifested. 
Wo have had a number of cases of this tyj>o in the restoration 
room. 

Most of our children have required a longer period a day 
than fifteen minutes to half an hour. Sometimes five hours a 
day seem all too short. This is particularly true of the cases 
of emotional instability, lack of initiative, or bad habits of 
attention. And these defects are quite common in these cases, 
especially as secondary defects. 

A combination of the tutoring system and the restoration 
room might be made by organizing the class in such a way that 
there would be some permanent residents and others coming in 
for shorter periods. 

Our present method of selecting children for the restoration 
class has not been wholly satisfactory. As stated above, 
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children who are failing in the first tlirce grades arc reported 
by the teach(?rs through the principals. We add to this list 
children reported to us by the Psychological Clinic and children 
who have failed of promotion. Each of these children so re- 
ported is given an individual examination. On the basis of our 
findings on the individual examination we choose the children 
for the room. 

The individual qualitative examination is wholly satisfactory. 
We use a number of tests varying with each child, emphasizing 
particularly the attempt to teach. We can almost invariably 
prognose the cose from this qualitative analysis. It is the first 
rough selection wliich wt find unsatisfactory. T(iachors report 
feeble-minded or disciplinary cases, and fail to report the type of 
child who would most profit by the restoration room. Wc need 
some kind of examination which will sift out these children for 
us quickly. Group intelligence tests do not do this; the child 
with a sp(^cial defect often makes a high score on such a test. 

We have one child in the restoration class now whose score 
on a group intelligence test is among the highest 20 per 
cent in the city, yet he failed of promotion last June. This is 
no criticism of the group intelligence test. It is designed to 
test general level of intelligence, not specific mental traits. An 
analysis of the separate tests in the scale might help us. We 
have not had time to make such a study. 

For the same reason, the I. Q. on a Binet test does not help 
us very much. We have had several children with I. Q.\s 
ranging from 85 to 100 whom we have been unable to restore. 
It is possible that these L Q.^s will drop on subsequent examina- 
tions. That is another study we are re8ervin% for the halcyon 
days of the future when we have more time. Whether we can 
get any help from the Binct basal age, the amount of scattering 
or the score on certain types of tests (c.g., memory span), we 
do not know. We lack data on the scores of children iKjrfectly 
normal in these respects. , 

Scores on educational tests would be of great benefit to 
us, but unfortunately there are so few tests for the first three 
grades. We find the Haggerty Reading Test of great value to 
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us, and cxpc^ot to use Miss Heller's B Ist vocabulary and 
s('ntence tests as soon as norms are available. But we need 
similar tests in arithmetic. 8uch tests combined with the scores 


on group intelligence tests would help in selecting the children 
for the I’estoration class. Moreover, the educational tests would 
help in discovering the type of difficulty which the child has, 
in measuring his progress in tl)e restoration class, and in deter- 
mining when the child is ready to return to a regular grade. 

One by-product of our study has lx>en the discovery that 
there are many children for whom then? is no place in the 
educational system. I refer to the children with I. Q/s between 
80 and 100, who, in spite of high 1. Q.'s, are not restoration 
cases. These childien ari^ misfits in the regular grade, misfits 
in the restoration room, and their high I. Q/s exclude them from 
the special class. A few of them have, upon our recommenda- 
tion, been plac<id in a special class in spite of the high I. Q/s 
and se(?m to fit in there very well (I. Q.'s 8fi, 81, 96, 80). 

Our experience makes us doubt whether one ought to accept 
the Binct lalel as infallible. Wo are inclined to believe that 


some? of the childnui with I. Q.'s even from 75 to 90 are true 


spe(?ial-class cases. 


This is not a criticism of the Binet scale. 


In the hands of a clinical psychologist, it is a valuable tool, but 
1 do not belic'vo that the Binet or any other test can be refined 
to th<! point of being an infallible measuring stick for so complex 
a thing as int(?lligence. A percemtage of cases at least will need 
further <?xamination by an expert clinical psychologist. 


Dbtuoit Tkacherb College 
Detroit, Michigan 



THE COLEOPTERA OF THE SHIRAS EXPEDI- 
TION TO WHITEFISH POINT, CHIPPEWA 

COUNTY, MICHIGAN 

A. W. ANDREWS 
OENEBAL msCTTBSION 

* 

Through the courtesy of the Honorable George Shiras 3d, 
the Museum of Zoology was enabled to undertake a biological 
reconnaisance of the Whitefish Point region in the Northern 
Peninsula of Michigan. The expeditions were two in number, 
one in the early part of the summer of 1913, the second three 
weeks later in the season during 1914. The writer was a member 
of each expedition, and spent a total of about one month in 
the region. 

Whitefish Point is a northeast extension of Chippewa County 
into Lake Superior. Its general topography may be briefly 
summarized as consisting of series of sand and shingle ridges 
roughly parallel to the shore-line and with a maximum height 
of about sixty feet. In the depressions Ijetween the ridges 
rather extensive marshes occur, with occasional ponds or even 
small lakes. The ridges carry a stand of mixed hardwood and 
conifer, the marshes have both grassy areas and the typical 
brush of the region, and on the few sand flats the jack pine 
is usually in evidence. The various habitats are described in 
detail in the proper places in this paper. 

A considerable number of insects other than beetles were 
collected by the writer and several of the groups have been 
reported upon, either by himself or by his colleagues of the 
expeditions. This diversity of the insect collections affords 
considerable data for a geographic interpretatioh of the region. 
In the case of beetles a number of forms considered as British 
Columbian and Californian were taken, as well as eastern 
species common in New England and northern Ontario. In 
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addition to these, there were fonns of strong southern affinities, 
even of Georgia and Florida, tliat are unrecorded from southern 
Michigan or are very rare at the latitude of Detroit* 

Some interesting relations of nmctions of insects to the 
weather conditions were noted in 1913. From June 30 to July 2, 
the wind was southeast, and warm, sunny conditions prevailed. 
About 4 A.M. on July 3, the wind veered to the northwest and 
the weather turned very cold. The wind caused a large sea on 
Lake Superior, with a heavy surf along the beach. In winter attire 
the writer went out along the beach and found conditions which 
entomologists could scarcely imagine. Apparently all the in- 
sects of the Northern Peninsula were out in the cold water or 
crawling ashore. In a distance of three or four miles tens of 
thousands were to be seen. Ants lay in regular windrows, 
several speci(^s of chrysomolid beetles occurred by the thousand, 
buprestids and cerambycids with many other groups were 
present in great numbers everywhere. 

With the shift in the wind in the early morning, the last 
insects flying the previous night were blown out, and were 
consequenfJy the first to come in, whereas later in the day 
there appeared the groups blown out twenty-four or forty-eight 
hours earlier. The insticts came in almost recognizable waves; 
the first ones out were the last to come ashore. 

For a period of about twenty-four houra, the wash-up pro- 
duced the following results. During the first few hours, the 
insects appeared to be largely night-flying species, moths in 
good condition, and in the Coleoptcra the night-flying fonn 
such ‘as C.'urculionidae, Buprestidae, Elateridae and Chrysomel- 
idae. Some of the latter appeared in great numbe^rs; all were 
in perfect condition and nomially active. Later ants came 
ashore in numbers; they were almost all dead on tlie beach. 
Still lak'r came Imtterfiiea, miscellaneous Hymenoptera and 
Diptera with them, and last of all were the t)ees. The majority 
of those insects were dead and badly mutilated by the surf, 
but not a few dispersed inland when they were dry. 

Many of the insects are eaten by birds, especially by crows. 
These beach-combers follow the debris line during all hours 
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of daylight, and the collector gelK what they leave, or what 
accmnulates when the wind and cold drive the birds to shelter. 
The fine, constantly drifting sand covers and destroys large 
numb('rs as well, so that (‘very nnnute must Iw" utilized while 
the conditions last. 


Tliis abundance of various six>cies as l)each debris d(K;s not 
always occur with a storm. The previous conditions of wind 
and t(‘rnperHture are inij)ortant fa(d.ors in causing the free move*- 


immt of insect lih^ out over the Lake. 


In this connection it is 


ir»t('rcsting to note that at Whitefish Point a sector some three- 
quarters of a mile long proved to be especially rich in beach 
d(‘briH. A series of lakes, ponds and marshes runs back several 
miles and constitutes a long open area which gradually widens 
toward the shore. The ofT(‘cf is that of a funiud, as the insects 


moving into the open and mor(‘ or less with the wind were 
driven out over the Lake, and, with the change in the direction 
of the wind, wore swi'pt back upon the particular Ix^ach area 
thev had left. 

The conditions necessary to produce the phenomena along 
the shore secern to be sevf^ral days of warm, sunny wc'ather with 
g(mtle warm winds and preferably a short thunder-shower, 
followed by a rapid shift of - wind to a (^old quarto with an 
exceedingly sudden drop in tomperatun^ 

The sx^coud trip in th(> n^gion b(‘gan July 19, 1914, and 
ended August 3. On this trip, the presence of Mr. McjAlpinc 
and Mr. (^ombs, two other entomologists, allowed the writer to 
give his exclusive attention the (’oleoptera. A diffcjrcnt line 
of work was followed this secjond season, a study of Coleoptera 
successions. A numlx^r of stations running in continuous lines 
were established and minut('ly examincxl for all forms. A de- 
tailed account of the stations (See Map V) and the* pro<*edure 
with its results will be found in the body of the paper. The 
first stoion was a long, shallow pond or small lake, called 
locally Weatherhog Lake (Long Marsh Lakef. Briefly, the 
conditions were as follows: the lake was bordered with a low 


marshy area on one side which in turn was edged with woods; 
the other side was lx)unded by a ridge, partly wooded, partly 
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covered by stumps and log piles. In the water were a number 
of aquatic plants, which proved to be the home of such chrys- 
omelids and curculionids as usually live under such conditions. 
The water was dredged for water beetles, and the narrow shore 
sand and mud searched for its beetle fauna. Of other groups 
which did not make the flowering shrubs and' plants growing 
along the shore their habitat, a number were taken. 

The slope of the ridge covered with shrubs was not inhabited 
by many fonns; on the crest, the stumps produced bark 
beetles, staphylinids, etc., and the log piles and dying trees 
afforded buprestids and cerambycids. 

A burned-over area with the aslies still smoking proved a 
most interesting station. The writer arrived at the site a few 
hours after the fire had started and was able to observe some 
of the insect movement caused by such abnormal conditions. 
In many places, the thick undergrowth impeded observations, 
but a fairly clear spot was found and conditions on the forest 
floor were noted. 

The most obvious effect was the general movement from the 
burning area by the ground beetles, the Carabidae. These 
beetles, together with Staphylinidae and spiders dragging their 
cocoons, were all moving from the fire. One species of buprestid, 
Melanophila longipeSy appeared in great numl)er8 flying about 
the burning area, and even alighting on the hot ashes and 
burning stumps. Several were noted eating the half-roasted 
larvae of wood-boring insects exposed by the bursting bark. 
Many Cerambycidae were noted flying away from the area. 

After the fire had died down, a number of species were 
taken on scorched tree-trunks. The open space consequently 
exposed to the sunlight seemed to attract several species of 
butterflies and dragon-flies, but was free from mosquitoes 
and other Diptera, although the surrounding woods swarmed 
with them. 

The next station on the line was a thick (^owth of balsam 
and spmee, with a dense ground-cover of loose sphagnum moss. 
The moss afforded cover to a large number of some eight or 
ten species of carabids, and about the same number of staphy- 
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linids^ whiki hcn^ and there under logs and about the bases of 
trees wore various other beetles, some of which, for instance 
watifu* beetles, were al>out to hibernate. 

The next station, a more (^r less dried cedar swamp, that had 
been cut over, did not produce mueli. It merged into a sphag- 
num bog, bordered by a tliick growth of tamarack with alder 
and willow thickets. A few species, but not many indiviiluals, 
were secured here by beating. On the other side of tlu? bog, 
there was a flat damp area of mixed loam and sand. It pro- 
duced few forms. Bordering this, was a flat sandy area, covered 
by isolated clumps of iif^es, cherry, jack pine and birch. Tiger 
iHH^tlcs, cerambycids, arid chr^'^sornolids comprised the insect 
life of this station. 

A shift was th(‘n made to the lake shore. A straight line 
starting at the water's (;dg(^ was run to the station in the balsam- 
s[)rucc station at right angles to the previous line. 

The teach for a distance of seven or eight feet from the 
water is firm. A number of spcicies of insc'cts were to te^ seen 
here close to the water. They were largely predacious forms, 
feeding on the insect debris, dead and alive, and living under 
the logs and stones. The night-feeding species were found in 
adjacent shelters. On the sandy flats at this point, numbers 
of CHcindela were seen. As the conditions were most favor- 
able, tlicy made it their habitat. The fine, loose sand is a 
sufficient barrier to many other insects that do not run freely 
over it. 

Two or throe small willows were infested with plant lice, 
and thosi? attracted numbers of Coccinellidae which preyed on 
them. Numters of ants wore attracted by the honey dew 
exuded by the aphids. A small dark chrysomelid appeared to 
use the aphids for the same purpose. On balm of Gilead bushes 
the cerambycid, Saperda moe»/a, occurred in numbers. The 
sand drifts in places to form small, low dunes, which are covered 
with sparse grass. The tiger beetles found here proved to be 
Cicindela hirticollis in all forms from the typical one to an 
immaculate form without any markings whatsoever. They 
seemed to keep in groups. The typical form is rare. 
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The sweet-Rale l)ordcring several small ponds does not 
attract any l>eetles, but the Diptera seem to use it for shelter. 
Running parallel with the beach is a sandy ridge twenty to 
thirty feet high, covered with a growth of wild cherry, June- 
berry, and small maples. The cherry trees were univei’sally 
infested with several small species of Chrysomelidae, This 
ridge slopes down ten or fifteen ft‘et to the shore road, which 
is bordered by forest. The ground-cover here is a thick sphag- 
num moss, which afforded cover for many species of (^arabidae, 
Staphylinidae and others. Some rather rare species were found here. 
On log piles and foliage of trees, a number of good records were 
secured. Several sp^Knes of dung beetles were found on the road. 


This lirtf' ran south through the forest and mot the spruce- 
balsam station. 


The more important stations examined were as follows: a 
pond near the post-office, a grassy fi(*ld near this pond, several 
woodpiles, and an acre or so of jack pine. In addition, the 
barn 3 'ard received attention, foliage was beaten along the road, 
and baits were set, all with considerable results. A few other 
localities wore studied, but not as stations. 

In coruilusion, then, the area of Whitefish Point that was 
survej^ed proved to be a splendid locality for Coleoptera. Many 
rare and scarw) forms were secured, a fact to be explained by 
the varied conditions and the amount of insect life along the 
shore. It is the opinion of the writer that the best time to 
collect Coleoptera in the region is from June 20 to August 10. 
Undoubtedly the latter part of August would show a con- 
siderable fauna of fungus-eating beetles which was not in evi- 
dence while the expedition was in the field. 

The specimens secured are in the collection of the University 
of Michigan Museum, with the exception of about sixty species 
of “uniques** still in the care of the writer to be used in working 
up collections made in the Lake Superior region. 

No record can be found of work on Coleoptqra at Whitefish 
Point, although collections have been made in the Lake Superior 
region. Hubbard and Swartz published a list in 1878. Records 
of other work can be found in J. L. Le Conte, 1850, Agassiz, 
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Lake Superior; H. F. Wickham, 1896, List of Lake Superior 
Coleoptera; C. C. Adams, 1908, An Ecological Survey of Isle RoyaL 

The writer is indebted to Professor H, (1 Fall for many 
determinations throughout the list. Mr. W. Knaus identified 
a number of species of the Carabidae, CerambycidatJ and 
Chrysomelidae, Mr. Percy Bolster also determined some of the 
Carabidae, Mr. John J. Davis the species of Lachnosterna, 
Mr. J. A. Hyslop many of the Elateridae, and Mr. A. B. 
Wolcott a number of the Carabidae, Cleridae and some other 
forms. Acknowledgments are due also to Mr. W. S. McAlpino 
and Mr. Fenton Combes, who assisted in the field on the second 
expedition, and to Mr. and Mrs. Frank House and family and 
Mr. Benjamin Butler, who gave help in every way possible. 
Mr. Frederick M. Gaige, curator of the Division of Insects of 
the University of Michigan Museum, has helped very greatly in 
the preparation of this paper. To these gentlemen the writer 
wishes to express his indebtedness and appreciation of their will- 
ing assistance in his work. 

I ' ' f 

DISCUSSION OF STATIONS, METHODS, AND LIsts 

OF COLEOPTERA TAKEN 

STATION I 

This station was a shallow pond, called Weatherhog Lake, 
about two miles long and half a mile wide at its widest point. 
A ridge ran for some distance along its northeast shore; the 
opposite shore was bordered by water plants, sedges and marsh, 
rising to slightly higher ground containing evergreen trees. The 
pond was so thickly grown with aquatic vegetation in this area 
that there was very little clear water. On the northeast shore, 
with the usual shore vegetation of arrow-root, iris, etc., were a 
few very narrow sandy or mud beaches, Weatherhog Lake is 
about three miles southwest of the post-office. The methods 
used in working this station were as follows: dredging, using 
the sweep-net for beetles on the sedges, collecting from the 
water-lily pads, examining the muddy debris, which was raked 
from the pond and laid out on the sandy shore. 
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DTTIBCIDAB 

Laccopililus maculosua Germ, 

Coelambus impreaso - punotatus 
Schalb 

HydroporuB undulatus Say. 
conaimilis Iah,!. 
modestus Aube. 

Ilybius subaeneus Er. 
ignarus Ijoc. 
confuBUfi Aube, 
biguttalus Gem. 

Coptotomus interrogatue Fab. 

Copeiatus glyphicus Say. 

AgabeteH at^uductus Harr, 

Agabus obtuBatua Say. 
seiiiipunctatuR Kirby. 
obBoletus Lee. 

Scutoptenis angu«tu8 Ijee. 

RhantuB biatriatus Bergst. 

Colymbotes sculptilia Harr. 

Hyiitieua stagnalis Fab. 

Dytiscuft fa«civentrifl Say. 
sublimbatus Iajc. 
daurieus (}cbl. 
harrisii Kirby. 


of Whitefish Point 

AciliuB mediatus Say. 
frat«rnus Harr. 

Graphoderea faacicolIlB Harr. 

OYRINIDAB 

Gyrinus confinis Lee. 
affinis Aube. 

HYDROPHXUDAE 

Helophorua laeuatria Lee, 
nitidulua Ix^c. 
lineatua Say. 

Hydrophilua (Tropisternus) nim 
batus Say. 

Tropiatemua glaber Hbst. 

Philhydrus ochraceua Mels, 
fucatus Horn. 

CBRYBOMBLIDAG 

Douacta megacornis Dlatchley. 
hirticollis Kirby, 
proxima Kirby. 

Mubtilis Kunze. 
rugosa Lee. 
eimirginata Kirby. 

Prasocuris vittata Oliv. 


STATION II 

This station consistod of small stretches of narrow muddy 
shore and sandy beaches with weeds, sedges, and moss-like 
growths, occurring alternately. Vegetable and other debris on 
the shore-line, small chips from beaver cuttings, and small logs 
provided shelter for the beetles that take cover in the daytime. 
Half a mile or more of this shore was carefully examined for 
beetles, the debris was sifted, and the logs and chips turned over. 

In addition to the following detemiined forms, the following 
undetermined specimens were taken : Amara sp. ?, two females, 
under debris, which, as no males were found, could not be 
identified; cercyon sp. ?, two specimens, in muddy debris. 

CAHABiDAB loevigatus Lee. 

Omophron arnericanum Dej. fuUginosus Say. 

Oalosoma frigidum Kirby. ruscarius Say. 

Elaphrus clairvillei Kirby. Dyschinus sphaericollis Say. 
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Bembidium tmisicola Hayw. 
transvorHale D(?j. 
ustulatuin li. 
scopulinum Kirby, 
fraternum Lee. 
versicolor Let^ 

Hulcatuni Ijec. 
aiiKuliferum Ltic. 

Patrobus lonRioornis Say. 

Pferostielms pernmndus Say. 
lucnblanduN Say, 
caudiealia Say, 
corvinus Doj. 

Amara exerata Dej. 
cuproolata Putss. 
erratiea Stunn. 
obesa Say. 

Temot-estriata Dej. 

Badistior mleanfl Lee. 
reflexus 

Platynus anehomenoides Rand, 
obseums Herbst. 
atratAis I^ec, 
niclanurius Doj. 
cupripennis Say. 
variolatniii Lee. 
boRenianni ( lylL 
quiwiripunetatus DeG. 

Lebia tricolor Say. 

Cyniindis cributollis Dej. 

Miscodera arctica Payk. 

Chlaeniua orythropus Germ, 
aericcus Forst, 
diffinia Chd. 
tomentosua Say. 

Brachylobua lithophilua Say. 

AgonodoniH pallipes Fab, 

Harpalua pennsylvanicus var. longior 
Kirby. 

pennsylvanicuB uar. erythropus 
Dej. 

viduue Lee. 
erraticua Say. 

Stenolophua coiijunctua Say. 

Bradycellua rupestria Say. 

Aniaodaetylua diseoideua Dej. 

UALtPUDAS 

Haliplua cribariua Leo. 
ionguliDS Lee. 


W. Andrews 

DYTISriDAE 

Bidiasua flaviooUia Lee. 
fuHoatus C^r. 

Hydroporns undtdatua Say. 
consimilia l.ec. 
tristia Payk. 
modostus Aubo. 
dentelhis Fall. 

Agahiip punctulatuH Anhe. 
Rhantua bistriatua Bergst. 
tostus Lee. 

Acilins fraforniia Harr. 

OYRINIDAK 

Dineut<>s nigrior Roberta. 

HyOROPHIHOAE 

Berosus striatus Say. 
Helocoxnbus bifid us Lee. 
Hydrocomb UK lacustris Lee. 
HydrobiuH tessellatxis Ziegl. 
fuacipea L. 
infuacatus Mots. 
Sphaeridium scarabatKiides L. 
Phoeiionotum extriatuni Say. 

SILPHIDAB 

Oholcva basi Haris Say. 

STAPHYLimDAH 

Quedius laevigatas Gyll. 
ferox Lee. 
vernix Lee. 

Stapbylinus vulpiniis Nordm. 

maculosus Grav. 
Philonthus umbrinus Grav. 

fusiformis Melsh. 
Lathrobiuin simplex Lee. 
graude Lee. 

Sunius brevipeunis Auat. 
Bledius borealis Blatchley. 

COCCINBLLTDAE 

Adalia picta Rand. 

BTBRIIIDAE 

Cytilufl trivittatus Melsh. 
Curiinopsis eebinata Leo. 
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^ HETEKOCIOKIDAK 

Heierocerue undatue Melwh. 

RCAHABAEIDAK 

Aphodius rurioola. Melwh. 

MKLANDRY7T>AK 
ScrrophalpUM barbatuH Sohall 

cimcnuoNiDAK 
Lintronotiis s(|uanjig«r Say. 
calhjKUS Lw;. 


Hyperodew huniiJia Gyil. 

Anthonoinus rufi|)cs Lee. 

CcutorhyiKshus sapt-entrioiialia Ciyll. 

C ALAN DRIP A li 

Sphenophorus pertinax Oliv. 
robvistus Horn, 
scoparius Horn, 
placiduft Say, 
incongruus Chiti. 
villosiventris Clutt. 


STATION III 


This station consisted of tlie flowerinj^ shrubs, spirea, willows, 
and other plants growing along the shore-line of Weatherhog 
Lake. These plants were oxainined directly for beetles as well 
as beaten over the beating-cloth and swept with the sweep-net* 
All s{)ecies listed for this station occairnal thn‘e or more inches 
above the ground, although many of the species so listed prob- 
ably do not make this their habitat. The opiui shore, and the 
occurrence of the wallows, spirea, etc., attracted beetles from a 
considerable area. 

]n addition to the species whose names follow, one unde- 
tennined species of J^eptura was taken. 


CAUAinOAK 

Lebia tricolor Sny. 

sc.apuloriB Dej. 

Callida punctata 
Harpalus herbivagus Say, 

OOCCINELLIDAE 

Hippodamia 13-punctata L, 
5-signata Kirby, 
couvergeus Guer. 
parenthesis Say, 

Coccinella Bauguinea L. 

Anatis 15-punctata twr. inali Say. 
Hyi)era8pifl bigeminata Hand. 

NITIPULIPAE 

Conotelus obscurua Er. 

PASCTLUDAE 

Cyphon variabilia Thunb. 


ELATERIDAE 

Corymbites cruciatiis h. 

LAMPYRIDAE 

Eros humcralis Fab. 

Lucidota atra Fab. 

Ellychnia corrusoa L. 

PhotinuB pyralis L. 

Telephorus carolinus Fab. 

CLERIDAE 

Trichodes nuftalJi Kirby. 

BCAKABAEIDAE 

Hoplia trifaaciata Say. 

barbata Blatchley. 
Trichius piger Fab! 

OERAMBYCIDAE 

Phyraatodes dimidiatus Kirby. 
Merium proteus Kirby. 
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MolorchuB longicoUis Lee. 

Neoclytus miiricatulus Kirby. 

erythrocephalufl Fab, 

Aomaeopa pratensis Laich. 

Gaurotes cyanipennis Say. 

Typocerua velutinus Oliv. 

Iweptura nigrella Say. 

nigrella Say, light form, 
canadenais Fab. 
rubrica Say. 
vagans Oliv. 
plebeja Rand, 
chryaocoma Kirby, 
proxima Say. 
tibialis Lee. 
vitatta Germ, 
pubera Say. 

CHKVeOMEUDAB 

Chlamys plicata Fab. 

Bassareus formosus mr. sulphur- 
ipennis Melsh. 

Pochybrachys atomarius Hald. 
hepaticxis Melsh. 
autolycus mr. diffioilis Fall. 
Adoxus vitis L. 

Diachus auratus Fab. 

Graphops pubescent Melah. 
l4abidomera cHvicoUis Kirby. 
Calligrapha clegans Oliv. 
philadelphica L. 

multipunctata var, bigsbyanna 
Kirby. 

Lina scripta Fab. 

obaolcta Say. 

Gonioctena pallida L. 

Diabrotica 12-punctata Oliv. 
Trirhabda toment-osa L, 
brevicollis lice. 

Bavolimbata Mann. 

Oedionyebis vians mr. concinna Fab. 

limbalis Melsh. 

Galenicella sagittariae Gyll. 
Disonycha quinquevittata Say. 
Ilaltica bixnarginata Bay. 
ignita III 

cupraacenB Blatchley. 

Ghalepue nervoea Pan». 

Coptocyla signifera Herbst. 


MKLANURYIDAK 

Hallomenus debilis Lee. 

PYTHIDAE 

PriognathuB monilicorniR Rand. 

CKPEAliOIPAIQ 

Cephaloon leptuhdes Newm, 

MORDELUDAB 

Mordella marginata Melnh. 

ANTHICIDAE 

Anthicais ephippium Laf. 

MELOIOAE 

Macrobasis imicolor Kirby. 

BHYNCHITIDAB 

Eugnamptus collaris Fab., color var. 

ATTELABIDAB 

Attelabus rhois Boh, 

OTIOjRHYNCHIPAE 
Neoptochus adsperstis Boh. 
Pandelete jus hilaris Hbst. 

CPBCUWONIDAE 

Sitona flavescons Marsham. 

Lepyrus geminatus Say. 

Magdalis hispoides Lee. 

Orohestes puberulus Boh. 
Anthonomus squamulatus Dietz. 
Tyloderma areum Sgy. 

Coellodes acephalus Say. 

vitiosus Dietz. 

Ceutorhynchus rapae Gyll. 
Rhinoncus pyrrhopus Boh. 

Baris subsimilis Casey. 

Auleutes subfasciatus Dietz. 

Madarus undulatus Say. 

CALAKDRIOAB 

Rhodobaenus tridccimpunctatus 111. 

8GOTYUDAE 

IpB pini Say. 
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STATION IV 

Station IV was a ridge, running for some distance on the 
northeast shore of Weatherhog Lake, part of it cut over, part 
of it with standing trees, mostly oak, yellow birch, and paper 
birch. There were many spruce stumps and several log piles. 
This station produced a considerable variety of species which 
must l>e considered as occurring in their proper habitat. 


CARABIDAB 

Dyschiriufi brevipennis liec. 

Tachys nanuH Gyll. 
flavicauda Say. 

PteroBtichus adoxus Say. 

Platymis octocolus Mannh. 

Harpalus latice})S Lee. 

STAPHYLINIDAK 

Aleochara lata Grav. 

QuediuB fulgidus Fab. 

XaiitholiiuiB oephalus Say. 
obeurus Erichs. 

Stonufl fiavicornis Er. 

Lathrobiuni punctulatum Lee. 
obtuseum Casey. 

Stilicua biarmatus Lee. 

Lithoeharis confluens Say. 

Sunius prolixus Er. 

discopunotatus Say, 

Tachinim scrutator Horn, 

Tachyponis inaculipennis Lee. 
jocosus Say, 
chrysomelinus L. 
brutmeus Fab. 

Couosoma littoroum Kirby, 
knoxii Lee. 

Boletobius cincticotlis Say. 

Bledius tau Lee. 

KBOTYUOAE 

Mycotretus pulchra Say. 

CUCUJIDAK 

Brontes dubius Fab. 


HISTBRIDAE 

Ulster lecontei Mars, 
basalis Leo. 

f 

NITIDULIDAK 

Epuraca corticina Erichs. 

Ips fasoiatus OUv. 

TROGOBITIOAE 

Tenebrioidea castaiiea Melsh. 

BLATKBIPAE 

Melanptus glandicolor Melsh. 

BtTPRESTIDAB 

Chalcophora virginiensis var. laeus« 
iris Lee. 

Melanophila fulvoguttata Harr. 
Chrysobothris floricola Gory. 

CPRUIDAE 

Eiioclenis muttkowskii Wolcott. 
Thanasimus undulatus mr, nubilus 
IGug. 

PTINIDAB 

Anobium notatum Say. 

Bostryehus bicomis Web. 

Ptilimis ruhoorms Say. 

Diuoderus 8ub6tria4^us Payk. 

SCARAB AEIDAE 

Onthophagus hccate Panz. 
Dichelonycha elongata Fab. 
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CERAMBYCIDAE 

Xylotreclnis colonus Fab. 
xindulatiJH Say. 

Neoclytus mtirifratulue Kirby. 
Leptura ni^rf^lla Hay. 

nigrella Say, light form, 
tibialis Lf^c. 
iriutabilis Newm. 
Monohanitnus Houtellatus Say. 
confusor Ivirby. 

TENKBRIONlT>AK 

Nyctobate pennsylvanica DeG. 
Haplatidrus concolor Lee. 
Tenebrio obseurus P'ab. 
Iloplocephala bicomis 01 iv. 
Boletothenis bifurtms F’ab. 
Boletophagiis depressus Kand. 


ClftTELIDAW 

Androchirus erythropus Kirby. 

MKIjANORYIBAE 

Melandrya striata Say. 

OEDEMKRIDAE 

Ditylus caerulcuR Rand. 

COKCt;MONll>AB 

Pissodes strobi Peck. 

Hylobiiis confiistjr Kirby. 
DorytoiniiM lati<follis Loc. 
Khinoneus pericarpus L. 

SCOnYTlDAK 

Pi tyoph thorns sparaus Lee. 
Xyiebonis celsus F>ieh. 
Dendroe tonus punetatu.s Lee. 
valens Lee. 


STATION V 

This station consisted of a burnt area, which was examined 
both during and after the burning. The writer arrived at the 
fire shortly after it started. If the forest floor had Ix^en clearer 
of underbrush, no doubt much more movement of insects 
would liavo been observed, since nearly all of them seemed to 
depend almost entirely on their legs for escape, and the advanc- 
ing fire was not so rapid but that most of the adults could 
escape in this manner. 

CAHAIUDAE 

Pterostichuw invitUH Hay. 

Flatynus dt^covus Hay, 
crenistriattis Lt»c. 
rubripcH Zimm. 

Aiiisodactylus agricola Say. 
harri«ii Lee. 

MYCKTOCHAaiDAE 

Mycetophagus pluripunctatus Lee. 

STATION V» 

The next station was a spruce and cedar swamp, mostly 
cedar. Although the fungi were numerous, the number of 


BT-TPHESTIDAE 

Melanophila longipes Hay. 

fulvoguttata Harr, 

AgriluH auxiuH Gory. 
politUH Say. 

CKBAMMYCIDAK 

Monohammus sttuteUatua Say. 
confuBor Kirby, 
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species taken would probably have been much greater, had the 
season been more advanced; it was only July when the collect- 
ing was done. No water beetles were found, as the swamp was 
almost dry at the time. 

In addition to the species listed below, several specimens of 
Atoniaria sp. ? (Oyptophagidae) were taken. 


BILPHIDAE 

Silplui americana L. 

BTAPHYLINIDAE 

Aleochara bimaculata Clrav. 

Staphylinus fossator (trav. 

Lathrohium grandt; Leo. 

Tachinnn mcmnonius Orav, 
luridus Er. 
fimbriaiuB Grav* 
pallipcH (irav. 
iiitiduloidcH Horn, 
circumcinctus Makl. 

Boletobitift intrnsuH Horn. 

Pycnoglypta lurida Gy II. 

MegarthruB excitiUH Lee. 

ENUOMYCHIDAK 

EndomyehuH biguttatuw Say. . 

EUOTYLIDAE 

Tritoma thoracica Say. 

CHYPI'OPMAGIDAE 

Crj^ptophihiB integer Hoor. 


MVCETOPHAOIDAE 

Mycctophagiis flexuosus Say. 

HISTEIIIOAB 

Saprinus fratemus Say. 

NITIOUMDAE 

Epuraea hclvoia Erich. 

truncaUdhi Mann. 

Phenolia groHsa Fab. 

Omosita colon L. 

SCARAB AEIDAE 

AphodiuB hamatuB Say. 
ruri(!ola Melah. 

TENEBRlONfDAB 

Nyctobaten penuHvlvanica DcG. 
Iphthimu.s opacus Lee. 

CISTEMDAE 

iHomira qnadristriata Coup. 

MKLANURYIDAE 

Pen the obliquat a Fab. 


STATION VI 

This station was a dense forest of small spruce and balsam. 
The forest floor was covered with sphagnum which was so loose 
that one could lift up yards of it. Underneath Yhe moss were 
found great numbers of certain species. The moss was sifted, 
the tree trunks examined, the branches and foliage beaten. 
Several lop and 8tumi>8 recently cut attracted some species. 
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In addition to the following 
of Carpophilufl w6ts taken. 

CABABIDAE 

DyschixiuB longulus Lee. 

Bembidium muaicola Hayw. 

PteroBtiebus stygious Bay. 
corvinufi Dej. 

Amara piotonsa Futss. 

Platynufi decens Say. 
sinuatus Dej. 

bmnneoximrginatus Mann. 
anchomenoideB Hand, 
moerens Dej. 
tenuis Lac. 
atratuB Leo. 
afbnis Kirby, 
carbo Lee. 
octooolus Mann. 
quadripunctatuB DoG. 
picipennis Kirby. 

Galerita janus Fab. 

AnwodactyluB baltiniorensis Say. 

HYDROPHILIDAB 

Hydrocharis obtusatus Say. 

STAPHTLINIDAB 

Atheta plana Gyll. 

Eaveola MeUh. 
pmictata Blatchley 
Bordida Marsh, 
aemuta F>ich, 
triinaculata Er. 

Heterothops fusculus Tjbc. 

QuediuB peregrinus Grav. 
capucinus Grav. 
deaertus Horn. 
laevigatuB Oyll. 
hyperboreus Erich, 

Staphyim\iB violaceus Grav. 

Philonthus brunneus Grav. 
cyanipennis Fab. 
blandus Grav. 
apioalk Say. 

Xantbolinua cephaliis Say. 
obsidianuB Melsh. 


list, one undetermined specimen 


Lathrobium^grande Lee. 
collore Er. 

Stilicus angularis Er. 
dentatUB Say. 

Taclunus Borutator Horn, 
davipennis Dej. 
picipes Er. 
pallipes Grav. 
circumcinctuB Makl. 

Tachyporufl maoulipennlB Lee. 

Boletobius intruBus Horn. 
pygmacuB Fab. 
cincticoHia Say. 
anticuB Horn. 

Myceroponis americanus Er. 

Oxyijorue femoruliB Grav. 
rufipennia Lee. 

5-maculatu« Lee. 

OxyteluB sculptuB Grav. 
pennsylvanicuB Er. 

Trigonodemus BtriatUB Lee. 

Olophrum obtectum Er, 

Megartbrus americanus Sachse. 

^NDOMYCHIDAB 

Apbonsta vittata Pab. 

EndomychuB biguttatus Say. 

HYCBTOrtlAGlDAB 

MycetopbagUB flexuoBUB Say. 

HISTBRIDAB 

Hister merdarius Hoffman. 

SaprinUB aBBimilis Payk. 
fratemus Say. 

NITIDULIDAia 

Sotonla undulata Say. 

Ips eanguinolentuB Oliv. 

BYRRHIDAR 

CytiluB trivittatUB Forst. 
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ELATKRIDAB 

Adelooera impressicoUiB Say. 

Alaus oculatuB L. 

Cardiophorus gagates Er, 
Oryptohypnus abbrevlatua Say. 
AthouB reflexus Lee. 

Corynibites teaselatiia L. 
reHpleudens Each, 
triuxidulatus Rand. 
hierogIyphi(;us Say. 
aeripennia Kirby. 

BUPKESTinAE 

Chaleophora liberta Germ. 

Di(ser<:a prolongata Ijec, 

Buprestw lineata Fab. 

nutallii mr, consularijs Gory, 
maculivontriw Say. 

Htriata war. impedit.a Say. 
Melanophila aeneola Melsh. 
Chrysobothrifl fJoricola Gory. 

CLKRIDAB 

Fhyllohaenua dislocatua Say. 
Chariessa pilosa Forst. 

LUCANIDA® 

Platycerus depressus liCc. 
Cemchua piccus Web. 

SPONPTLIDAfi 
Parandra brunnea Fab. 

CBaAMBYCIDAB 

TragoBoma harriali Leo. 
CriocephaluB agrestb Kirby. 
Tetropium cianamopterum Kirby. 
Phymatodea dimidiatus Kirby. 


Xyiotrechua colonus Fab. 
sagittatiis Germ. 
4indulatus Say. 

Encyclopa caeruleua Say. 
Rhagium lineatum Oliv. 
Gaurotes cyaniponniB Bay. 
Bellamira Bcalaris Say. 
Lieptura tibialis Lee. 
Monohammus titillator Fab. 

confusor Kirby. 
Leptofltylus commixtun Hald. 
macula Say. 

IJrographis fasemtus DeG. 
PogonocheruB mixtua Hald. 
Saperda concolor Lee. 

CISTKMDAB 

Hymenorus niger Melsh. 

MKIaANPHYIDAB 

Synchroa punctata Newm. 
Eustrophua condnis Lee. 

PYROCHROIDAK 

Dondroides canadensis Lat. 
concolor Newm. 

CtJRCUUONlDAB 

Bitona flavesccns Marsh. 
Lifltronotus latiusculus Boh. 
nebulosus Lee. 

SCOnYTXDAB 

Dendroctonufl punctatus Lee. 

AKTHRIBIDAB 

Eupariua inanuoreus Oliv. 


STATION vn 

The spruce woods ran dowu to a quakiag sphagnum bog, 
within which nothing was observed except aerial iftsects. The 
bog was succeeded by a sandy area wliich was Station VIT. 
Small clumps of wild cherry, nvaple, oak, shad-bush, jack pine, 
etc., occurred over this area, A number of species were secured 
by the use of the air-net, the sweep-net, and the beating-cloth. 
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The following unidentified forms are from this station: 
Cyphon sp. ?, Cardiopherus sp. ?, Elater two aps. ?, Megapen the 
sp. (near Htigmoms)^ -Melahotus several sps. ?, Serica sp. ? 


t'lClNDEUDAE 

Cicindcla longilabrin Say. 

purpurea oar. limbalia Kl. 
hirticaUis vor. rhodensm Calder. 

CABABIDAK 

Carabus maeander Fiflch. 

Calosoma frigidum Kirby. 

Tachys incurvus Say. 

Auiaodactylus ruatitnis Say, 
interpunctatus Kirby. 

COCCINKLLIDAHI 

Hippodamia S-eignata Kirby, 
convergens Guer. 

13-pun(;tata L. 
parenthesis Say. 

Coccinella 0-notata Herbst. 


Harmonia picta Rand. 
Anisocalvia 12-niaeuIata Gebl, 
Mysia pullata Say. 

Hyperaspis signata t)liv. 

ELATERlDAfi 

Cardiophorus lenebrosus Lee. 
eonvexus Say. 

CryptohypnuH bicolor Esch. 
Elater mixtus Herbst. 

Agriotos mancus Say. 

fuscosus I-ec. 

Limonius confusus Lee. 

basil laris Sav. 

* 

A. 

LAMPYRIDAE 

Photinus pyralis L. 

Telephorus carol inus Fab, 
Podabrus tomentosus Say. 


STATION VIII 

The next region worked was on a line running from the shore- 
line of Lake Superior to Station VIL The water edge, and the 
shore from five to twenty feet back made up Station VIIL 
Lines of debris and boards were examined, and thousands of 
insects were, observed after a warm land-wind was followed by 
a shift to the northwest. Immense numbers of insects were 
washed up in the beach drift; many wore crawling for shelter 
to the debris farther up the beach. If they did not escape in 
time, they were devoured by the shore birds and crows which 
combed every inch of the beach after a blow. 


CICINDBLIDAE 

Cicindela repanda Dej. 


CAHABIDAB 

Calosoma scrutator Fab. 
frigidum Kirby, 
calidum Fab. 

Blethisa quadrioollU Hald. 


Notiopbilus aemistriatus Say. 
Dyachirius aetoaua TjCc. 
Ciivina dentipes Dej. 

impreasifrons Lee. 
Beinbidium carinula Gbaud, 
inaequale Say. 
confusum Hayd. 
transversale Dej. 
fuacicrum Mots. 
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Patrobus longi(;ornis Say. 

Pterostichus stygicus 8 a 3 ^ 
relictus Newrn. 
punctatiB«imu 8 Rand, 
permiindus Bay. 
caudioalia Say. 
corvinus Dej. 
mutus Say. 
luczotii 

erythropUB l>ej. 

Amara rufimanuH Kirby, 
cylindrwa Ix^c. 
crassiepina Ltsc. 
fallax Lon. 
prot<jnHa Putz. 
intorstitialifi Dej. 
romot-ostriata Dej. 
musculufi Say. 
erratica Sturm. 

Badister pulchellu« I.«c. 

Platynus rncwirenH Dej. 

(lupripennifl Bay. 
feireufi Hald. 
oupreus Doj. 
acruginoBUH Dej. 
liinbatiiB Say. 
ruficornis 

Casnonia pennsylvanica L. 

Galerita janus Fab. . 

ChlacniuB neinoralia Say, 
pennaylvanicus Say. 
tomentosuB Say. 
niger Rand. 

GeopinuH incraBsatuB Dej. 

Agonoderus pallipCH Fab. 
partiariuB Say. 

HarpaluB erraticuH Say. 
caliginoftUB Fab. 
pennBylvanioiiB DeG. 

twr, erythropus Dej. 
pleuriticiis Kirby. 
herbivaguB Say. 
ixmocuus Loc. 
rufiiiianus Loc. 
viduuB Lee. 

Btenolophua ochropeziia Say. 

Aniaodactylus nigerrimuB Dej. 
discoideuB Dej. 
baltiniorenBiB Say. 


of Whitejish Point 

terminatus Say. 
sericeus Harr. 

DYTIflCIDAE 

llybius «nV)acneu 8 Elr. 
plcuritiouH Ijco. 

Agabus punctulatuK Aube, 
aubfuscatus Sharp, 
confinis Oyll. 
erythropterufi Say. 

Khantus binot^atus Harr. 
bistriatuB Bergat.. 

Colymbetes longulus Lf^c. 
sculptiii« Harr, 

Dytiflcus hybriduB Aubo. 
verticalia Say. 
harrkii Kirby. 

Acilius fraternus Harr. 

Graphoderes foBcieollis Harr. 

Cybistcr fimbriolatus Say. 

GYRINIDAK 

Dineutes aBsimilis Aube. 

HYDItOrRILIDAE 

Hydrophilus triangularis Say, 
nimbatus Say. 

Tropieternus glaber llerbst. 
sublaovis Ixjc. 

Helocottibus bifidus Ia^o. 

Sphaeridium scarabaeoides L. 

Cercyon contromaculatum Sturm, 
praetextatum Bay. 

BILPHIDAE 

Necrophorus orbicoUis Say. 
tomentosus Web. 

Silpha iuaequalis Fab. 

STAYUYLINinAE 

Quedius hyperboreus Er. 

COCC1N1SL.UDAE 

Anisosticta strigata Tfaunb. 

Hippodamis 13-punctata L. 
parenthesis Say. 

Adalia frigida Schn. 

Anatis l&-punctata ear. mali Say. 
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HISTKBIDAB 

Hisier iminunw Er. 

Sapritius ossimilis Payk. 
sphaeroidfts Lee. 
fratemu8 Say. 
mancus Say. 

NITIPUUDAE 

Nitidula ziczac Say. 
bipustulata L. 

LATBIOIIPAE 

Coninomus fulvipennis Mann. 

btrrhi»ak 

Cytilue sericeus Fornt. 
trivit talus Meish. 

Byrrhus americanus Lee. 
murinus Fab. 

dascyllidae 

Cyphon variabilis Thunb. 

ELATEEtDAB 

Fornax orchestris Newm. 

Alaus njyops Fab. 

Cryptohypnus abbreviatus Say. 

Elator apieatus Bay. 

Ludius abruptus Say. 
tarsalis Loc. 

Agriotes limosus Lee. 

Melanotus decumanus Er. 
fissilis Say. 

Campylus productus Rand. 

Sericosomus incongruus Lee. 

Corymbitea teaselatus L. 
resplendens Each, 
cylindrilormis Herbst. 
hiero^yphicus Say. 
aeripennis Kirby, 
virens Sch. 

BPPHESTlDAll 

Buprestis Hneata Fab. 

nuttallii mr. oonsularis Gory, 
maculiventris Lee. 
fasciata Fab. 

BulcicolliB Lee. 
striata ear. impedita Say. 


Melanophila longipes Say. 
fulvoguttata Harr. 
aen(H)la Mclsh. 

Chrysobothris dentipes Germ. 

BAMPYRIDAE 

Eros aurora Herbst. 

Photuris pcnnsylvanica DcG. 

Telephorus carolinus Fab. 

MALAOniDAE 

Gallops viltatus Say. 

CLERIDAE 

Thanasimus dubiuB Fab. 

PTINIOAE 

Hadrobregmus errans Mclsh. 
carinatua Say. 

LUCANIDAE 

Ceruchus pioeus Web. 

BCARABAEIDAE 

Onthophagus hccate Pans. 

Aegialia spiasipes Lee;. 

Aphodius hamatUB Say. 
ruricola Meish. 
inquinatus Herbst. 

Hoplia barbata Blatchley. 

Dichelonycha albicollis Burm. 

Serica vespertina Gyll. 
carinata Blatchley. 
tristis IjCc. 

Diplotaxis tristis Kirby. 

Lachnostema dubia Smith, 
rugosa Meish. 
grandis Smith. 

Cotalpa lanigera L. 

Ligynw relictus Say. 

Osmoderma acabra Be^uv. 

Triehius piger Fab. 

6P0KDTL1DAS 

Spondylis upifonnis Maan. 
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CEBAMBYOinAE 

'IVagosorria harrisii l^c. 

Aftemum moestum liald. 

CriocephaluH agrewtis Kirby. 

Phymat/odes dimidiatUH Kirby. 

Xyk»treohu« undulatus Say. 

NeorlytUH murioatulus Kirby. 

Clvtanthus rurifolu Oliv. 

Anthophilax viridis Ltjr. 

AonmeojiH protoiw Kirby, 
pratensk Lait^h. 

Gaurotiift (ryanipennis Say. 

Bt'llamira HcaluriK Say. 

TypoceruH veiutinuH OHv, 

Leptura nigrella Say, 

uigrcUa Hay, light form. 
cnuad(MiHis Fab. 
ohryHocomn Kirby, 
tibialis 

vittata (ierm. 

Monohaminus Hcutollatus Say. 
eonfuHor Kirby. 

Leptostylus rnaciula Say. 

Saperda moeHt-a Lee. 

CHRYftOMKLIDAK 

Cryptoeophalua veauHtus mr. hama 
tU8 Melsh, 

ChrywochuH auratus Fab. 

Calligrapha scalariH Ivoc. 
philadelphica L. 

Gonioct^na arctica? Mann, 

Lnperus varieoniis Ijcc. 

Diabrotica 12-punctata Oliv. 

Trirhabda tomentoHa Ij. 

Adimonia iravioollis Leo. 

Di«onyoha quinquovittata Say. 

Haltica bimarginata Say. 
punctipenniH Lee. 

Crepidodera helxines L. 

TKNKDHIONIDAB 

Iphthimu8 opacua l.iec. 

Upia ceramboides L. 

Haplandrua ooneolor Lee. 

Tenebrio obscurus Fab. 
molitor L. 
tenebrioidoB Beauv. 

Platydctna americanum Lap. 


CI8TBU0AE 

Alleoula punctulata Melsh. 
Hymenorus niger Melah, 
Isomira quadrietriata Coup. 

MELANDRYIDAE 

Synohroa punctata Newip. 
EtnmoBa conneetens Newrii. 
Serropalpufi barbatus Sidiall. 
Hallomcnus soHjiularis Melsh. 

PYTHIDAB 

Cryinodca diacicollia IjCC. 

CEPHA0OIDAB 

('ophaloon ungulare Loc. 
h^pturides Newm. 

ANTfUCIDAB 

Notoeus anchora Hentz. 
Aiithiovm floralis L. 
ephippiutn Laf. 
granularis Le<‘. 
AmblyderuK pallens Lee. 

OTtOBHYNCHIDAB 

Hormonw undulatus Uhicr. 
Ncopt-ochus ud.spcrHus Boh. 
Otiorhyn(!lui8 ovatus L. 
Oooderces melanothrie Kirby. 

CURCU LION 1 DAB 

I thy corns noveboracensis Forst. 
Hypera punctata Fab. 
Listronotus callosus Lee. 
Hylobius oonfusus Kirby. 
Notaris puncticollis Lee, 
Anthouomua rufiponnis Loc. 
Miarus hispiduius Ijoc. 
Crypt-orhynchuBlapathi L. 

CAt^ANDRIDAE 

Sphenophorus zoae Walsh. 

' SCOLVTIDAB 

Dendroc tonus valens Lee. 
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STATION IX 

The sand-dunes, l>each ponds, scattered vegetation, and 
sedges made up this station. Sweet-gale growing in certain 
localities did not produce a single beetle; none was observed 
on its foliage, although it sheltered many flies. An immense 
number of tiger beetles make the dune ai'oa their habitat. The 
satid is rather firm and allows to move al>out many beetles that 
are unable to do so on the fine loose sand just back of the beach 


line. Quite a number of dead 
sand among the sedges. 

CICINDKUDAE 

Cicindela vulgaris Say. 
repanda Dej. 
hirticollis Say. 

cakabidae 

Nebria ^utnralis Lee. 

Mahibergi Fisch. 

Noinius pygmaeus Dej. 

Amara avida Say. 
angustata Say. 
basillaris Say, 
ehalcea Dcj. 

Platynus refloxus Lee. 
extcnsieollia Say. 

Lebia atriventris Say. 

Harpalus innoeuus Lee. 

Anisodactylus serieeus Harr. 

DYTISCIOAE 

llybius pleuriticus Leo. 

Agabus punctulatus Aube. 

STLPHIOAK 

Neerophorus inarginatus Fab. 
veapiUoideB Herbst. 

Silpha surinamensia Fab. 

OOCCINELUOAE 

Hippodamia 5-Bignata Kirby, 
l^punctata L. 

Psyllobora 20-rnaculata Say. 

Hyperaspis bigeminata Rand. 

NITiniTtlDAE 

Nitidula rufipes L. 


specimens were observed on the 


EL.ATKB1DAE 

Elater manipulariB (>atid. 

AgrioteB limosus Ia^c. 

Melanotus decumanus Er. 

Limomu.s oonfuaus liCC. 

CorymbiteB cruciatus L. 

BUPKBHTIOAE 

Buprestift fasciata Fab. 
faaciata Fab. 
aulcicollis I^ec. 

AgiiluB politufi Say. 

LAMPTAIBAK 

Telophorue carol inua Fab. 
nigritulus I-icc. 

BCABABABIDAE 

Trox foveicollia Harr. 

Hoplia barbata Blatchley. 
Lachnosterna dubia Smith, 
gibboaa Bunn, 
marginalis Lee. 
crenulata Froh. 

Strigodenua arboricola Fab. 
Osmoderma scabra Beauv. 

CBRAMBTCIDAB 

Saperda moesta Lee. 

CHBTSOMEUDAB 

Donacia hypoleuca Lee. 

Orsodacna atra tar, ohildreni Kirby. 
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Cryptocephahifl 4-maculata vor. no- 
tatu8 Fab. 

veiniatus var. hanmtus Melsh. 
Pachybrachys inf aunt us Hald. 
Adoxus vitis L. 

Calligrapha elegans Oliv. 

Lina obaolota Say. 
scrip ta Fab. 
intcrrupta Fab. 

Cerotoma trifurcata Forst. 

Luperus varitHirnis Lee. 

Adimonia 0-vittata Lee. 

Oedionychifl gibbitarwis Say. 
Trirhabda rinnentosa L. 
brevicoilis Lt'c. 

Disonycha quin<iuevittata Say. 
pennsylvanica IlL 

MBLANDRYIDAE 

SerropaJpuB barbatus HcihalL 


OTIOBHYNCHIDAE 

Otiorhynchus ovatus L. 

CURCULIONIDAE 

Bitona hispidula P'ab. 

Phytonomus nigrirostris Fab, 
Ijcpyrug geminatus P'ab. 
Listronotus squamiger Say. 

Lixus rubelius Rand. 

Dorytomus latieollis Lee. 

brevicoilis Lee. 

Magdalis palliila Say. 

Acalyptus carpini Herbst. 

Eilesehus ephippiatus Say. 

CALANDRtDAE 

Bphenophorus nielanoeephalus Fab. 
placiduB Say. 

Rhyncholus brunneus Mann. 


BTATlOIj IX a 

This station consisted principally of large piles of spruce and 
firewood at the foot of the large sand-dune or banks running 
parallel with the shore. Quite a number of the beetles listed 
for the station may be said to have l:>een found occurring in 
their proper habitat, as they were found boring and laying their 
eggs on the logs. 


OABAarDAK 

Myas cyanewcens Dcj. 

STAPHYLINIDAIC 

Staphylinus fossator Grav. 

KIATERIDAE 

Anthous digoolceatum Say. 


Buprestie lincata Fab. 
nuttallii Kirby, 
maculiventris Say. 
fasciata Fab. 

Chrysobothris feraorata Fab. 
floricola Gory, 
deutipea Germ, 
blanchardi Horn, 
trinervia Kirby. 


BUFRESTIPAE 

Dicera divaricata Bay. 
Hpreta Gory, 
ten^broaa Kirby, 
tubercuiata Chev. 
Po6oilonota cyanipcN Say. 


BCARABAEIDAE 

Oamoderma scabra Bbauv. 

CERAMBYCIDAE 

Criocephalus agreRtia Kirby. 
Calloides nobilis Say. 
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Arhopaliis fulmiiians Fab. 
Xylotrechas undulatuB Say. 
Rhagium lineatum Oliv. 
Acmaeops proteus Kirby. 
Bellarnira wcalaris Say. 
Loptura nigrella Say. 


nigrella Say, light form. 
canadonsiN Fab. 
proxioia Say, 
vittata Germ. 

Monohammua acutellatus Say. 
Pogonocherus inixtua Hald. 


STATION X 

This station consisted of the sand-dunes running parallel 
with the shore and covered with trees, shrubs, and various 
flowering plants. It was not very prolific in insect life, although 
examined thoroughly in the usual manner. 


CAKABIDAK 

Lebia viridis Say. 

Harpalus laticeps Lee. 

STAPHYI-TNIDAE 

Aleochara lata Grav. 

KLATKRJ0AE 

Drasteriua elegans Fab. 

LudiuB abniptns Say. 
Cprymbites cruciatua L. 

BUVREftTIDAK 

PoGcilonata cyanipes Say. 
Buprestiw suleicoUis Lee. 

Agrilua anxius Gory, 
politus Say. 

otiosus var. defeetus Lee. 

CliBRIPAR 

Enoclerua mr, near dubius Spin, 
muttkowflkii Wolcott. 


sc ARAB A£I DAE 

Macrodactylus subapinosus Fab, 

CHRYSOMKLIDAE 

ChrysochuH auratus Fab. 
Ocdionycjhis viann 111. 

Haltiea punctii>enni8 Lee. 
Chelymorpha nrgua Licht. 

MORUELUDAE 

Anaapia rufa Say. 

Mordella acutellariK Fab. 

marginata Melsh. 
Mordellisterna biplagiata Helm, 
comata Lee. 

CITRCULIONIDAB 

Conotrachelus nenuphar Herbst, 
posticatua Boh. 

. SCOnYTlDAB 
« 

Dryococtes septentrionlH Mann. 


STATION XI 

This station was a forest road running parallel with the 
shore at some little distance from it. At some places, spb^pmm 
moss ran out to the road; at others, it was shaded by maple, 
oak, and spruce. The moss was turned up and sifted, the trees 
and shrubs were examined, and the road was watched for 
various beetles. * 
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In addition to the species whose names follow, two unde- 
termined species of Elateridao were taken. 


CICTNDMUDAK 

Ciciudela fongilabris Say. 
vulgaris Say. 
repanda Dej. 
hirticoUiB Say. 

CAIIABIDAK 

Cychnis lecontei Dej. 

CarabuB sylvosuH Say. 
NotiophiluB Bemistriatus Hay. 
Myas eyaneseens De^j. 

PlatynuK t/eimioollis Lee. 
ChlaeniuB penusylvanieus Hay. 
Brady eelluB rvipcstris Say. 

SILPHIDAK 

Noorophonis orbicollis Say. 

Silpha Hurinamonsis Fab. 

STAPHVLmiDAB 

CreophiluB villosuH Orav, 
Staphylinus maoulosus (irav, 
Philonthus furvuB Nord. 

debilis Grav. 

Boletobius anticus Horn. 

COCCI NBLLIDAE 

liippodamia eonvergens (iuer. 
Anatis 15-punctata var. mali Say. 
Chilocorus bivulnenis M^ls. 
Brachyaeantha ursina Fab. 

NITinUUDAE 

Nitidula rufipes L. 

HYRKHIDAE 

Cytilus trivittatuH Forst. 

Byrrhus americanuB Lee. 

DABCYtLIDAB 

i 

Cyphon variabilis Thunb. 


ELATERIDAK 

Elatcr pull us Germ, 
apicatua Say. 

Megapenthes rogersii Horn. 
Ludius hepaticus Germ. 
Agriotes Btabilis Iajc. 

luminosus Lee. 

Athous cu(!uUatuB Say. 
Corymbit-es insidiosus Lee. 
propola Ia 5C. 
hieroglyi>hicus Say. 
aeripennis Kirby. 

BUPKICBTIDAK 

Buprestis fast^iata Fab. 
(Jhry.Bobothris fiorieola Gory. 

deiitipes CJenn. 

Agrilus torquatus Lee. 

Jlrachys aerosa Melsh. 

nAMPYRIDAK 

C>lete.B basalis Lee. 

Pboturis pennsylvaniea DeG. 

CLERIDAE 

Triehodes nuttalli Kirby. 

PTXNIDAB 
Ptilinus rufioornia Say. 

BOARABAEIOAE 

AphodiuK hammatus Sayl 
fimetarius L. 
ruri(K>la Melsh. 
Dichelgnycha albicollia Burm. 
Soriea fimbriiita Ijcc. 

Diplotaxis tristis Kirby, 

CERAMRY(!1DAE 

Tragosoma harrisii Ijcc. 
Physocnemum brevilineum Say. 
Elaphidion villosum Fab. 
Calloides nobilis Say. 

Needy tus muricatulus Kirby. 
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Leptura nigrella Say^ light form. 
Monohainmus scutellatus Say. 

OHRYBOMULtDAB 

Syneta ferruginea Gemi^ 
CaiUgrapha scaluris Loc, 
Crepidodera heixines L. 
ChalcpuB rubra Wober. 

RHYNOHITIDAE 

Eugnamptus collaris Fab. 

OTIORHYKOHIDAE 

OtiorhynchuB ovatus L. 

CURCULIONIDAE 

Phytouomufl nigrirostrw Fab, 
Desmoris eonstrictUB Say. 


Lietronotus latiusculua Boh. 
frontalis Lee. 

Magdaiis perforata Horn, 
olyra Herbst, 
hispoides Lee. « 

ausU^ra tiar. substriata Fall. 

Anthonomus signatus Say. 
crataegi Wabh. 

Rhinoncus pyrrhopiw Boh, 

CALAXOarDAE 

Sphenophorus pertinax Oliv. 
seae M^alsh. 

SCOpYTIDAB 

Deiidroctonus valens Lee. 

ANTHRIBIDAE 

AUandms bifasciatus Loo. 


STATION XII 

This station was the area about the post-office, which bad 
been more or less cleared for years, except southwest of the 
buildings where there were woodpiles, a sandy area, and a jack 
pine grove. Stumps cut the winter before wore set with chip 
traps. Bottle traps produced very little. 

In addition to the following determined species, a few 
undetermined specimens were taken: four specimens of Phar 
lacrus sp. ? (Phalacridae), Ludius sp. ?, Elater sp. ?, Crypto- 
hypnus sp. ?, and Megapenthes sp. ? (near atigmoms Lee.) 
(Elateridae), Callimoxys sp. ? (Cerambycidae). 


CICINDBUDA.G 

Cinindela birticoUis Say. 

GAKABIDAE 

Carabus serratus Bay. 
Notiophilus BcmistriatuB 8i 
Bcmbidiuin littorale Oliv. 
tnuBicx)la Hayward, 
variegatutn Say. 
Bulcatum Xicc. 
Patrobus longiconiis Say. 


Pteroatichufl stygicua Say. 
luctuoBUB Dej. 

Ainara arenaria I>c. 
impuncticollis Say. 
cuprcolaia Putx. 
polita Loo. 
chalcea Dej. 

Bubaenea Lee. 

Diplochila latiooUia Leo. 
impressicoUia Dej. 
impreaeicollis ran alternans 
Casey. 
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Badister reflexus Lee. 

CalathuB gregarivis Say. 

Platynua tenuicollia Lee. 
sinuatUB Dej. 
atraturt Lee. 
alfinis Kirby, 
cupripemiia Say. 
nutans Say. 
eroniatriatus Lee. 
rubr4>es Zimm. 
sordena Kirby, 
rotractus Lee. 

Callida punctata Lee. 

Cymindia cribrieollis D<g, 

Harpalua viridiacneua Beauv. 
Iiennaylvanitma DeG. 
pennaylvanieua var, longior 
Kirby. 

Acupalpus carus Lee. 

Anisodactylus sayi Blatchley. 

SILPHlDAIil 

Nccrophorus vespilloides Herbst. 

Silpba suritiamensis Fab. 
novcboraceiwis Forst, 

Anisotoma valida Horn. 

Liodes globosa Lee. 

BTAPHYniNIDAR 

Philonthas politus L. 
fuaiforinis Melsh. 

Stenus flavicornis Er. 

Conosoma Jittoreuin Kirby, 
knoxii Leo. 

Bolitobius eincticollia Say. 

COCCINELLIOAR 

AnlHOBti(;ta strigata Thunb; 

Hippodamia 5-signata Kirby, 
convergens Guer. 
parenthesis Bay. 

13-punetata L. 

Coecinclla sanguinea L. 

Anisocalvia 14-guttata tiar. (ap- 
proaching victoriana Casey) . 

Anatis 15-punctata var. mali Say. 

RNDOMYCllIDAB 

Phymaphora pulchella Nowm. 


of Whitefish Point 

CUCTJJIDAB 

SilvanuB bidentatus Fab. 

LaetnophlaeuB biguttatus Say. 

CUYPTOPHAQIDAE 

Atomaria ephippiata Zimtn. 

MYCETOPHAOIDAE 

MycetophagUB pluripunetatUB I^cc. 

Litargus sexpunctatus Say. 

DERMESTIDAE 

DermeHteB lardariuB L. 

Anthrenus musaeorurn L. 

IIISTERIDAB 

Hister merdarius Hoffm. 
interruptua Beauv. 
depurator Say, 
lecontei Mars. 

NITIOUUDAR 

Carpophilua decipiens Horn. (?) 
braehyptcruB Say. 

Conotelus obscurus Er. , 

Nitidula rufipeB L. 
siczac Say. 

Khizophagus brunnous Harr. 

nATttlDIIDAB 

Melanopthalma distinguenda Com. 

TAOGOfillTlUAK 

Tenebrioidea americana Kirby. 

Peltia fermginea L. 

ELATKtilDAB 

Cryptohypnua abbreviatus Say. 
bicolor Each, 

Monooepidius auntusvHerbst. 

Elater manipularis Card. 

Iiedalis Germ, 
linteus Say. 

Tubricus Say. 
areolatus Say. 
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Agriotes mancus Say* 
siabilia T^c. 
fiia(K>su» Lee. 
pubescens Melsh. 

Meianotua castanipes Payk. 
glandicolor Melah. 
communis Gyll. 

Athous scapularis Say. 

Sericoflomus viridanue Say. 

Microrhagus peetinatus Le<j. 

BtTpRKSTIDAB 

Chalcophora verginiensis uar. lacus- 
tris Lee. 

Dioerca obsoura var, lurida Fab. 

PoecUonota cyanipes Say. 

Buprestis linea^a Fab. 

Braehys ovata Web. 
aerosa Melsh. 

LAMPyHIDAE 

Coletes basalis Lee. 

Eros hutneralis Fab. 

Telophorus fraxini Say, 

Podabrus tomentosus Huy, 

CLItUtlDAi: 

Thanasimus dubius Fab. 
utidulatus Say. 

CIOIDAK 

Cis fuseipes Mellie. 

LUCAiriDAE 

Lucanus placidus Say. 

Platytsenis depressue Lee. 

Ceruchus piueus Web* 

SCARAGAEUDA& 

Aphodiua fimetarius L. 
foetidtts Fab. 

Trox unistriatua Beauv, 

Hoplia barbata Blatchlcy. 
trifaciata. Bay. 

IHchelonycha albicollis Burm. 

Diplotaxis aordida Say. 


Lachnostema fusca Froh. 
mgfjsa Melsh. 
gibboaa Bunn. 

Trichius piger Fab. 

CEa.iMBYClPAB 

Physmmenumi brevilineum Say. 
Elaphidion villosum Fab, 

Neijclytiis muricatul\i8 Kirby, 
Hhagiuni Uneatum 01 iv. 

Paeiiyta raontieola Hand. 

Acmaeops proteus Kirby, 

Leptura americana Hald. 
biforis Newm. 
tibialis Lee. 
pubera Hay. 

Saperda Candida Fab. 

CHHYftOMEWBAB 

lA*ma trilineata Oliv. 

Chalamys plieata Fab. 

Pachy braehys autolyims mr, ditficilis 
Fail. 

Colaapm brunuea Fab. 

Leptinotarsa 104ineata Say. 
Diabrotica r2-puiietata Oliv. 
(ialerucella marginella Kirby. 

Haltica ciipraseons Blatchley. 

BRUCHIBAE 

Brufihus mirnus Say. 

TENEBKIONIDAB 

Nyetobates peunsylvanica I3eG. 
Xylopinus saperdioides Oliv. 

Diaperis inaculata Oliv. 

MBLANBKYIOAB 

Scotoehroa basalis I.<6c. 

Dircaea liturata Lee. 

BYTHIDAE 

Crymodes discicollis h&c. 

Pytho depressus L. 

Saipingus alternatus Lee. 

MOHDBLUBAia 

Mordella scutellaris Fab. 
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AKTHICIDAE 

Notoxus bifasoiatxiB I^c. 
Fonnicomus mundus Loc. 
AnthicuH floraliH L. 
coracinus Leo. 

MBLOIDAE 

Macrobasin uiiioolor Kirby. 

CURCXJLIONIDAE 

Sibina tibialis Herbst. 


PhytonomuH nigrirostria Fab. 
PwKodes atrobi Peck. 
Hylobius confuaua Kirby. 
Anthonoraus rufipcs Leo. 

BRENTHIDAK 

Eupsalis minuta Drury 

KCOLYTIDAE 

Ips calligraphus Germ. 
Hylurgupfi pinifex Fitch. 


STATION Xm 


The barnyard was considered the 
lions were somewhat different from the 
not many species appeared. 


CARABIDAE 

Lorioera caeruleHcens L. 
Notiophilus semistriatus Say. 
Dyschiriua aetosus Leo. 
Ptooatichufi mutus Say. 

Amara exarata Dej. 

apricariuH Payk. (?) 
Platynus cuprous Dej. 

Cymindia cribicollia Dej, 
Chlacnius nomoralis Say. 
HarpaUis pennsylvauioua DeG, 
herbivagus Say, 

Anisoda«tylus baltimorensis Say. 


next station since condi- 
previons station, but 

STAPHYUNI0AK 

Aleochara lata Grav. 

Quedius peregrimw Grav. 

deaertua Horn. 

Philcmthus politus L. 

Boletobius anticus Horn. 

CnERTBAK 

Necrobia violaceus L. 

SCARAB ASIDAK 

Aphodius hamatUR Say. 
ruricola Melah. 


RILPHIDAE 

Choleva clavicornia Iajc. 


STATION XIV 

This station was a small sawmill, with a small grassy area 
with scattered slabs, boards, and woodpiles. The site ran down 
to a pond with short stretches of sand or mud shores or flats 
near its mouth where it drained into Lake Superior. The 
foliage of small shrubs and willows was examined, as well as the 
ground-cover. 

CARABiDAE patruolo Dej. 

Betnbidium simplex Lee. postfasciatum Hamilton, 

luoidum Lee. affine Say. 
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Pterostichufi permunduB Say. 
sayi Bruelle. 
xnutuB Bay. 

Plstynus deccnH Say. 

anohomenoidas Rand, 
errans mr. Hubcordatus Lee. 
HarpaluB herbivagua Say. 
StenolophUH conjunctuH Say. 

HYDROPHIUDAB 

Cercyon anale Payk. 

STAeilYUNIDAK 

Philonthus fiisifonnis Melsh. 

COCCINEtiUDAE 

Hippodatnia parenthesis Say. 

DABCYLLIDAE 

Cyphon variabilis Thunb. 


ELATEBIDAfil 

Limonius aeger Lee. 

LAMPTRIDAB 

Telephorus vilis Lee. 

BCARABAEIDAE 

Trox foveicollis Harr. 

CHRTBOMEU17AE 

Cryptocephalus quadruplcx Newm. 
Cotopis brunnea Fab. 

Prasocuris vittata Oliv. 

Calligrapha multipunctata par. bigs- 
by anna Kirby. 

ANTHICIDAB 

NotoxuB anchora llentz. 

MBLOTOAE 

Epicauta trichrus Pall. 


STATION XV 

This station consisted of the vegetation and mud shores of 
the pond extension which ran back for about a mile. The 
sedges and other water plants were denser here than at Station 
XIV, and merged into marsh and marsh vegetation. 

Two undetermined specimens of Cercyon (Hydrophilidae) 
were taken at this station. 


GlClNnEUCAE 

Cicindela hirticoUls Say. * 

gababidab: 

ElaphruB nmeaxinB Say. 

DyschiruB BphaerioolliB Bay. 

Bombidium nitidum Kirby, 
versicolor Lee, 
postfasciatuzn Hamilton, 
picipos Kirby, 
uatulatum L. 
quadrimaculatum L. 

Platytma nutans Say. 

Dromiua piceue Dej. 


Miscodera arciica Payk. 
ChlaeniuB serioeus Forst. 
Lachnocropis parallelus Say. 
BradycoUus oognatus Gyll. 

RALIPX4DAB 

Haliplus iongulus Lee. 
Cnemidotufi odentulus I^ec. 

i>mscn>As 

Deronectos grisoostriatuB DeG. 

OTBINIDAB 

Gyrinus limbatus Bay. 
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HYDnOPHILIDAE 

Hydrocharis obiiwatuH Say. 

Berosus infuscatus Lee. 
slriatus Say. 

Hydrocombus fimbriatun Molsh. 
CreniphiluM subcupreua Say. 
Ccrcyon analo Payk, 

STAPHYUNIDAE 

Qviodius fulgidus Fab. 

Stilicus angularis Er. 

PaederUH littorariua Grav. 

COCCINELUDAE 

Coccinella trifasciata L. 

ELATEKIDAE 

Coryinbitea inflatus Say. 

Melanotus glandicolor Mclsh. 
Limonius aurifer Lee. 


of Whitejish Point 

Nothodes dubitaus Lee. 

EAMraitDAE 

Eroa thoracieus Rand. 

Calochromus perfacetus Say. 

imNinAE 

Iladrobregraiis errans Melsh. 

CHRYBOMELinAE 

Or.^o<laehna atra var, childreni Kirby. 
Calligrapha elegans Oliv. 

Ct7RCULIONIDAE 

Hyperodes Rolatus Boh. 

Orehestea niger Horn.* 

Mononychua vulpeculus Fab. 

CALAKDKIDAE 

Sphenophorus aequalis Gyll. 


STATION XVI 

The water and waf^ir plants of the pond from Station XIV 
to Station XV made Station XVI. The pond and different 
localities were dredged, the muddy water near shore was ex- 
amined, and the water plants were thoroughly searched for 
specimens. The water-lilies produced a number of species of 
Donacia, as did likewise the rushes and sedges growing out in 
the water. 

Two specimens of one undetermined species of Hydroporus 
(Hydrophilidae) wei*e taken in this station. 


HAUPlilDAE 

Haliplus cribarius Lee. 
ruheullis DeG. 

DYTiaCIOAH 

Deroneotes griseostriatus DeG. 
brevia Sturm. 

Hydroporus undulatus Say. 
niger Say. 
modestuB Aube, 
dentellus Fall 


llybius biguttalus Germ, 
oonfusus Aube. 

Coptotomus interrogatuB Fab. 
llybiosoma bifarius Kirby. 
Agabus punctatus Molsb. 
Bubfuscatus 8h%rpe. 
infuBcatuB Aube. 
confiniB Gyll. 

RhantuB biuotatuB Harr. 

bistriatuB Berget. 
Dytiscus harnBii Kirby. 
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GYBINIDAE 

Gyriniis confinis Lee. 

picipeB Aube. 
Diueutee assimilis Aube. 

HTUROPHILIOAE 

Helophorue nitidulus Lee. 
lineatuR Say. 
tuberculatus Gyll. 
Tropisternus mixtua I.joc. 
glaber Herbat. 
sublaevis Lee. 


Philhydrus fucatus Horn, 
perplexua T^ec. 

Cryi>topleurum ininutum Fab. 

CHRYSOMnLIDAK 

Donaeia piscatrix Lee. 
hirticollis Kirby, 
proxinia Kirby, 
aubtilia Kunze. 
megacornia Blatchley. 
rugoaa Lee. 
emarginata Kirby. 


STATION XVir 

The shore of Whitefish Bay constituted Station XVIL It 
was examined a number of times both in 1913 and in 1914, 
but even when a considerable sea was running in, the waves 
produced very little. This may be accounted for by the fact 
that when the wind was blowing off shore, it was usually a cold 
northwest wind during which the insects would not be moving 
alx)ut and, hence, would not be blown out over the water of 
the bay. When the wind was southeast, the insects would move 
inland from the shore. Some species, however, were found that 
did not occur at the other stations. 


caaabioab 

Otnophron americanus Dej. 

Calosoma frigidurn Kirby. 

Elaphrus ripariuz L. 

Bembidium trauBversale DeG. 
anguUferum l^ec. 

Pteroatichus luceotii Dej. 
erythropus Dej. 

Amara exarata Dej. 

Platynuft exteiisicollis Say. 
anchomenoidos Rand. 
puailluB Lee. 
puaillus Lee.) color var. 
moereaa Dej. 

Dromiua piceus Dej. 

Harpalue petttusylvauicua ear. longior 
Kirby. 

nrnsemAE 

Hydroporua niger Say, 

AgaJbus puttctatus Melsh. 


CYRINIDAK 

Gyrinus ventralis Kirby, 
lugens Loo. 

SIltPHroAB 

Necrophorus orbicollia Say. 

tomentosuB Web. 

Silpha iapponica Herbst. 

BTAPHTLIKIDAB 

XanthoUnus obacurus Er. 
Tachinus menonius Grav. 

fimbriatus Grav. 
Taohyponia chryaomelmua L. 

BYRRHlDAB 

Byrrhus murinuB Fab. 

BnATS^RlDAS 

Elater mixtue Herbst. 
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Corymbites sulcicolUs Say, 
lnsidioHU8 Lee. 

BUPHIGttTlDAE 

Di(terca divarieata Siiy. 
lurida Fab, 

Bupmstis nuttallii var. consularis 
Gory. 

striata wr. impedita Say. 
Melanophila longipes Bay. 

fulvoguttata Harr. 
Chrysobothris fioricola Gory. 

Agrilus aeutipennis Mann, 
bilineiitus Web. 

PTINIDAE 

Hadrobregmus orrans Melsh. 

SCAHABAEIDAE 

Onthophagus heeatc Panz. 

Aphodius niricola Melsh. 

granariufl L. 

Serica vespertina Gyll. 

Ostnoderma scabra Boauv. 

CfiJRAMBTCTDAB 

Clytanthus ruricola Oliv. 

Leptura nigrellu Say, light form, 
amerieana Hald. 


Saperda vestita Say. 
tridentata Oliv. 

CHRySOMELlOAE 

Bassarcus fortnosus var. sulplmri- 
pennis Melsh. 

Diabrotiea 12-punetata OUv. 
Trirhabda flavolimbata Mann. 
Haltica chalybea 111. 

Chalepiis nervosa Panz. 

TENKBHIOmDAE 

Iphthimus opacus Lee. 

Upis eeramboides L. 

Tenebrio obseurus Fab. 

MELANDKYIDAM 

Serropalpus barbatus SchalL 

ANTHIOIDAE 

Malporue cinctus Say, 

Sapintus fulvipea Laf. 

0 

OUaCtTUONIDAB 

Hylobius confusus Kirby. 

CALAXDUtDAE 

Sphenof)horu8 zeae Walsh. 


STATION XVIII 

This station was an open woods east of the post-office. The 
trees were large and mostly hardwood and gave very few 
beetles. The season was too early for fungi, but it is probable 
that after the middle of August many fungus beetles could be 
found here. 


CARAIUDAE 

Omophron tessellatum Say. 
Tachya incur vus Say. 
CaJauthufi opaculus Lee. 
Platynus einuatus Dej. 
pusillus Lee. 
picipeimis Kirby. 
AgonderuB partiarius Say. 
Aukodactylus harrisii Lee. 


STAPHYUNIDAE 

PhilonthuB debilis Grav. 

cyanipennis Fab. 
Tachinua semtator ftorn. 
Boletobius anticus Horn. 

MYCBTOPHAOIDAM 

Mycetophagus flexuosus Say. 
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NITIDULIDAB 

Nitidula rufipee L. 

Ouiosita colon L. 

Ip8 fasciatus Oliv. 

TEOGOSITIDAE 

Peltis ferruginea L. 

BYHRHIDAE 

Byrrhus americanua Lee, 

BUPREBTIOAE 

Melanophila fulvoguttata Harr. 
AgriluB politus Say. 


BCARABABIPAB 

Gootrupes egeriei Germ. 

CERAM BYCIDAK 

Orthosoma brunneum Forst. 
Pachyta rugipennb Nowtn. 

ANTHICIDAE 

Anthicua melancholicus Laf. 

BCOLYTIDAE 

Tomicus (Ips) pini Say. 

interruptiia Mann. 
Dendroctonus terebrans Oliv. 


STATION XIX 

This station was a trail running in a southeasterly dire0tion 
from the post-office to Whitefish Bay. It ran for most of its 
length along the ridges, crossing the point in a southeasterly 
direction. It was fairly well wooded with small maples, oaks, 
yellow and paper » birch, and considerable shrubbery at each 
side. There were several small marshy places along it. The 
station was examined by sifting, beating, and using the sweep* 


net. 

CICINPETJOAE 

Cicindela longilabrk Say. 
vulgaris Say. 

CAUABIBAE 

CarabuB serratUB Say. 
Caiosonia scrutator Fab. 
Fterostichus lucublandus Say. 
Diplochila laticollis Ijee. 
Chlaenius pemisylvauicus Say. 
Harpalus laticcpa Lee. 
inuocuus I^c. 

Anisodactylua rusticua Say. 

DYTISCIDAB 

Agabus punctulatus Aube. 

STAPHYLtNIDAR 

Philonthufi blandus Grav. 
Stenus flavicomis Er. 


Tachinus scrutator Horn. 
Oxyporus fcmoralis Grav. 

BCAPHIBIIDAE 

Baeocera concolor Fab, 

PHALACRIDAE 

Eustilibus apioalis Melsh. 

NlTIBiaiDAE 

Hbiaophagus brunneus Horn. 

ELATERIBAE 

Tharops ruficomis Say. 
Cardiophorus convexulus IjCc. 
Ludius hepaticus Germ. 
Melanotus castanipes Payk. 
CardiophoruH convexulus Lee. 
Athous brightwelli Kirby. 
Corymbites spinosus Lee. 
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LAMPYRIDAK 

Plateros inodcstus Say. 

Eros (srenatus Gerni. 
Photinus pyralis L. 

HCAUABAEIDAK 

Aphodius hamatuH Say. 
vitiatus Hay. 

Gcotrupes blarkburnii Fab. 
balyiJck. 

Dicheionycha elongata Fab. 

fustmla Leo. 

Serif, a sc^ricea III. 
LachooBterna rugosa Melsh. 
Trichius affinis (fory. 

CEHAMBYCIDAE 

Xylotreehus colonus Fab. 
DesrnoccruH palliatus Forst. 


CHUYaOMELIDAE 

Adoxus vitis L. 

Calligrapha scnlaris Iah;. 

Gastroidca polygoni h. 

Lina obsoleia Say. 

Disonytdia quinquevittata Say. 
Clielymorpha argns Licht. 

TKNKBKIONIDAE 

Boletotherus bifurcus Fab. 

MEEANPHYIDAK 

Halloinenus dcbiles Iajc. 

CALANDKIOAE 

llhodobaenus tredecimpunctatus III, 


LLST OF SPECIES 

(Numbers following names of species refer to station 

numbers.) 

CICINDELIDAE 

1. CiciNDELA LONGiLABRis Say. VII: two specimens, on sand. 
XI: four specimens, flying along roatf; others observed. 
XIX: four specimens, on sandy trail, 

2. CrciNDKLA PATHUKLA Dcj. VII: oDc On sandy area. 

3. CiciNDELA FURPUHKA var. 1 JMBAL 18 Kl. VII: onc speci- 
men, on sandy area, no others seen. 

4. CiciNDELA VULGARIS Say. IX: two specimens, others 
seen on low sand-dunes; does not appear to mix with C. 
hirticollis. XI: two specimens, on sandy road. XIX: two 
specimens on sandy road. 

5. Cicmi)3ELA BEPANDA Dej. VIII: several specimens, on 
lake shore, sandy beach. IX: several specimens on moist 
shore of pool of water in sand-dunes. XI : one specimen, on 
road, uncommon. 
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6. CiciNDELA HinTicoLUS Say. IX: one specimen “typical 
form;^^ several others observed; six specimens with varying 
marks, some almost obliterated, others approaching the 
“typical form.” XI: several specimens, on sandy road. 
XII: several specimens, others seen, nearly immaculate. 
XV; several specimens running about sandy mouth of small 
creek draining into pond. 

7. CicmoELA HXRTTCOLivis var. HUODENsis Caldor. (?) VII: 
two specimens, on sandy area, no others seen, 

CARABIDAE 

8. Omophkon AMERiCANtTM Doj. II: several specimens under 
debris on sandy beach of lake. XVII: two specimens, under 
debris, shore of small creek running into Whitefish Bay. 

9. Omophkon tebsellatom Say. XVII: one specimen, under 
log. 

10. Cychrub lecontei Dej. XI: one specimen, under sphag- 
num moss at base of tree; only specimen found. 

11. Carabus maeander Fisch. VII: one specimen, under 
leaves at V^asc of white cherry. 

12. Carabus bylvosus Say. XI: one specimen, under leaves 
at side of log near road, 

13. Carabus serratus Say. XII: one specimen, under 
board, near post-office; a second specimen, under board, 
near schoolhouse. XIX: one specimen, under Imrd on 
trail. 

14. Calosoma scrutator Fab. VIII: two or three specimens, 
hiding under debris on shore; a few dead and battered 
specimens in wash-up; again, several very active specimens 
running about and under debris on shore, also a number of 
dead and water-worn specimens scattered along the shore. 
XIX: three specimens, found by beating branches along 
beach trail. 

15. Calosoma frioidum Kirby. II: three specimens, from 
debris on sandy beach of lake. VII; two specimens, climb- 
ing branches of wild cherry trees searching for caterpillars. 
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VIII: two specimens^ under board on damp sand of shore. 
XVII: one specimen, running on shore of Whitefish Bay. 

16. Calosoma calidum Fab. VIII: several specimens, very 
active in debris on lake shore. 

17. FiLAPHUUs ciiAiKViLLFii Kilby. II: one specimen, on 
muddy beach of lake. 

18. EiiAPHHUB LAKViGATUB Lcc. II: two vspeciinens, running 
on muddy beach of lake. 

19. Elaphrus rtpahiub L. XVII; wveral specimens, on mud, 
shore of creek. 

20. EliAPHRUs FiTLiGiNosus Say. II: one specimen, on muddy 
shore of lake. 

21. Elapttros ruscarutb Say. II: one sjK^cimen, on muddy 
shore of lake. XV: two specimens, on mud shore of pond. 

22. Blrthiha QUADHiconUR Hald. VIII: one sfiecimen with- 
out head or thorax, in wash-up; one specimen, under debris; 
remains of another observed. 

23. Lorioeha cAEHULESCFiNR L. XIII *. ouc spccimei), under 
board in barnyard. 

24. Notiophilus semisthiatxjs Say. VIII: one specimen, 
under board on damp sand near water. XI; two specimens, 
under damp moss thrown in road as bait, XII: one 
specimen, under damp hay and leaves, side of road near 
post-office. XIII : one specimen, under old straw. 

25. Nebria roturalts Lee. IX: one specimen, under debris 
on shore of creek draining Weatlierhog Lake and crossing 
sand-dunes to Lake Superior. 

26. Nebria rahlberoi Fisch. IX: one specimen, under 
debris as above. 

27. Dyschirixjs LONOuiiUS Lee. VI: one specimen, under 
sphagnum moss. 

28. Dyschirius sellatus I^c. XI ; one specimen, on pine log. 

29. Dysohirujs brevipennis Lee. IV: one specimen, under 
damp leaves at base of stump. 

30. Dyschirius setosus I^ec. VIII: one specimen, under- 
side of board on damp sand. XIII: one specimen, from wet 
hay in barnyard. 
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31. Dyschirius sphaericollis Say. II: one specimen, on 
muddy shore of lake. XV: one specimen, on mud flat, 
edge of pond. 

32. CiiiviNA DKNTiPEB Dcj. VIII: one specimen, in debris on 
damp sand. 

33. CniviNA impressifrons Lee. VIII: two specimens, debris 
on damp sand. 

34. NoMitjs PYGMAEtTs Dcj. IX: one specimen, on sand. 

35. Bembioium CAUiNULA Cha. VIII: one specimen, running 
on damp sand. 

36. Bembidium LmoHALE Oliv. IXa.; XII: four specimens, 
on sand-slido of shore bank; many more observed, very 
active, near posi-officc. 

37. Bembidium iNAEQUALE Say. VIII: one specimen, running 
on damp sand. 

38. Bembidium confusum Hay. VIII: one sfiecimen, under 
debris; two sfiecimens, under debris on wet sand. 

39. Bembidium nitidum Kirby. XV : two siiecimens, on mud 
shore. 

40. Bembidium ustudatum L. II : three specimens, running 
on muddy shore of lake. XV : two specimens, on mud, edge 
of pond. 

41. Bembidium simplex Lee. XIV: one specimen, under 
debris, shore of pond near postniffice. 

42. Bembidium musicola Hay. 11: one specimen, running on 
wet surface of mud shore. XII: five specimens, under damp 
leaves at base of stump. 

43. Bembidium chalceum Dej. XVI: one specimen, found 
under chip. 

44. Bembidium tranbversale Dej. XVII: two specimens, 
under debris on shore of bay. 

45. Bembidium lucidum Lee. XIV: two, specimens, under 
debris on shore of pond. 

46. Bembidium fuscicrum Mots. VIII: one specimen, run- 
ning about debris; a second in debris. 

47. Bembidium picipes Kirby. XV ; one specimen, under chip 
on shore of stream running into pond. 
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48. Bkmbidium 8C0PULINUM Ix!C. II: two specimens, .under 
chips on mud shore of lake. 

49. Bembidium fbateunum Lee. II: three specimens, under 
chips. 

50. Bembidium patuuelb Doj. XIV: one specimen, under 
debris on shore. 

61. Bembidium vabikoatum Say. XII: one specimen, under 
leaves near post-office. 

62. Bembidium versicolor Lee. II; five specimens, running 
on muddy shore of lake. 

53. Bembidium P 08 TFA 8 C 1 ATUM Hamilton. XV: one specimen, 
on mud shore. 

54. Bembidium sulcatum Lee. II: one specimen, on mud 
shore of lake. XII: three specimens, under damp leaves at 
base of stump. 

55. Bembidium affine Say. XIV: two specimens, running 
on muddy shore of pond. 

56. Bembidium anouliferum Lee. II: one specimen, on mud 
shore of lake. XVII: two specimens, under debris. 

57. Bembidium quadrimaculatum L. XV: two specimens, 
under leaves near edge of pond. 

58. Tachys FLAVicAUDA Say. TV: one specimen,. under damp 
leaves at base of stump. 

59. Tachys nanus Gyll. IV: one specimen, under bark of 
dead birch on ridge. 

60. Tachys incurvus Say. VII: three specimens, in ants’ 
nest, sandy area; no others observed. XVIII: one specimen, 
under leaves at base of stump. 

61. Pathobus longicornis Say. II: eight specimens, under 
logs on sandy shore of lake. VIII: two specimens, under 
board on damp sand. XII: four specimens, under boards 
near edge of cranberry marsh. 

62. My as cyanescens Dej. IXa: two specimens, crawling 
at foot of sand-dune. XI; one specimen, under board by 
side of road. 

63. Ptbrostichus adoxus Say. IV: one specimen, under 
leaves, base of spruce stump on ridge. 
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64. Ptkkobtichub honestub Say. VI; one specimen, under 
log. 

65. Ptehostichus cohacinus Newm. Near lighthouse. 

66. Ptehostichus si’ygicus Say. VI: two specimens, under 
leaves at base of stump. VIII: one specimen, under board 
on damp sand. XII: one specimen, under board near post- 
office. 

07. Ptehostichus relictus Newm. VIII; two specimens, 
under boards on damp sand. 

68. Ptehostichus punctatissimus Rand. VIII: one speci- 
men. 

69. Ptehostichus peemundtis Say. II: one specimen, under 
beaver chip on water’s edge, lake. VIII: two specimens, 
under boards on damp sand. XIV: two specimens, under 
board near sawmill; several others observed. 

70. Ptehostichus sayi Brulle. XIV: one siwcimen, under 
board near sawmill. 

71. Ptehostichus lucublandus Say. II: two specimens, 
under logs, sandy shore of lake. XIX: three specimens, 
under log by side of trail. 

72. Pteeostichub caudicalis Say. II : three specimens, under 
log by edge of lake. VIII: one specimen, under debris on 
damp sand. 

73. Ptehostichus luctuosus Dej. XII: one specimen, under 
board. 

74. Ptehostichus corvinus Dej. II: three found under log. 
VI: three specimens, under sphagnum moss. VIII: two 
specimens, under debris. 

75. Ptehostichus mutus Say. V: four specimens, running 
from advancing fire; others seen. VIII: two specimens, in 
wash-up of debris; three specimens, under boards on damp 
sand. Xlir. two specimens, under board. XIV; two 
specimens, under boards near sawmill. 

76. Ptehostichus luczotii Dej. VIII: several specimens, 
under boards; two specimens, under damp debris. XVII: 
two specimens, under debris. 

77. Ptehostichus erythhopub Dej. VIII; one specimen, 
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hiding under board; three specimens, under damp debris. 
XVII: two specimens, under debris. 

78. Amara AviDA Say. IX: throe sfXicimens, under board, 
shore of beach pond. XII: one 6f)ecimen, under board near 
post-office. 

79. Amara arenaria I^ec. XII: one specimen, under board 
near post-office. 

80. Amara ritfimanus Kirby. VIII: one specimen, under 
debris. 

81. Amara CYLINDRTCA Lee. VIII: one specimen, under debris 
on shore. 

82. Amara elongata Lee. VIII: one specimen, under board. 

83. Amara apkicarius Payk. VIII: several, under Ijoards. 

84. Amara exarata Dej. II: two specimens, under debris 
on shore of lake. XIII: two specimens, under boards in 
barnyard. XVII: one specimen, under debris. 

85. Amara latior Kirby. VIII: one specimen under debris 
on shon^ of Lake Superior. 

86. Amara angustata Say. IX: one specimen, under board 
on sand-dune. 

87. Amara impuncttcolus Say. XII: one specimen, under 
board near post-office. 

88. Amara basillaris Say. IX: one specimen, under board 
on dry sand. 

89. Amara crassispina Ixjc. VIII: one specimen, running on 
sand near edge of water. 

90. Amara cupreolata Putz. II: one specimen, under beaver 
chip on shore of lake. XII: one specimen under board near 
post-office. 

91. Amara fallax Lee. VIII: one specimen, under debris. 

92. Amara protensa Putz. VI: two specimens under sphag- 
num moss. VIII* one specimen under debris. 

93. Amara polita Lee. XII: one specimen, under board* 

94. Amara erratica Sturm. VIII: two specimens, under 
debris on lake shore, 

96. Amara interstitialis Dej. VIII: four specimens, under 
board. 
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96. Amara obesa Say. II: one specimen, under debris on 
shore of lake. 

97. Amara chalcea Dej. IX: two specimens, under debris 
on sand-dune. XII: several specimens, under lx>ard near 
post-office. 

98. Amara remotestriata Dej. II: five specimens, under 
debris on mud shore of lake. VIII: two specimens, on damp 
sand near edge of water. 

99. Amara gibba liCc. XI: one sixcimen, under board at 
side of forest road. 

100. Amara rubric a Hald. XI: three specimens, under board 
at side of forest road. 

101. Amara muscultis Say. VIII: one specimen, under board. 

102. Amara subaenea Lee. XII: one specimen, under board 
near post-office. 

103. Dtplochiea lattcollis I^ec. XII: three specimens, under 
boards near shore of pond at post-office. XIX; one speci- 
men, edge of marshy place near trail. 

104. Diplochila impressicollis Dej. XII: two specimens, 
under boards near pond. 

105. Diplochila impressicollis var. alternans Casey, XII: 
one specimen, under board near pond. 

106. Badister pulchellus Lee. VIII: one specimen, running 
on damp sand of shore. 

107. Badister micans Lee. II: one specimen, under log on 
mud shore of lake. 

108. Badister reflexus Lee, 11: two specimens, under log 
on shore of lake. XII: two specimens, under leaves at base 
of stump. 

109. Calathus oregarius Say. VI : six specimens under moss. 
XII; three specimens, under leaves at base of stumps, 

no. Calathus opaoulus Lee. VI: three specimens, found 
under logs. XVIII; three specimens, under logs. 

111, Platynus decens Say. VI: two specimens, under sphag- 
num moss. XIV: two specimens, under board, near saw- 
mill. 

112. Platynus sinuatus Dej. VI: one specimen, under 



The Coleoptera of Whitefish Point 335 

sphaRnuni moss. XII : one specimen, under bark near 
post-office. 

113. Plattnus TKNUICOLLI8 IjCc. XI: three specimens, under 
leaves at base of maple. XII: two specimens, under log 
near post-office. 

114. Platynus reflextjs Lee. IX: one specimen, running on 
damp sand on shore of beach pond. 

115. Platynus BRUNNEOMARGiNATXJs Mann. VI: two speci- 
mens, under log in forest. 

^116. Platynos extensicollis Say. IX: two specimens, under 
boards on shore of drying beach pond. XVII: one specimen, 
from debris. 

117. Platynus decoktjs Say. V: two specimens, running 
from fire. 

118. Pu^TYNUS ANCHOMEN01DE8 llaud. II: two specimens, 
under debris near edge of lake. VI: six specimens, under 
sphagnum moss; well distributed under this cover; is the 
dominant beetle of the forest floor; hundreds observed. 
XIV: four s{)ecimens, under board. 

119. Platynus PUSiLLos Lee. II: twelve specimens, under 
debris on sand shore of beach. XVII : four specimens, under 
debris and boards. XVIII: four specimens, under leaves 
at base of stump. 

120. Platynus ptrsiLLUS Lee., color var. XVII; four speci- 
mens, in debris. 

121. Platynus errans var. subcordatus Lee. XIV: four 
specimens, running in grass. 

122. Platynus moerens Dej. VI: four specimens, under logs 
and sphagnum moss; fairly common. VIII: two specimens, 
under damp debrLs. XVII: two specimens, under board. 

123. Platynus tenuis Ix^c. VI: two specimens, sifting sphag- 
num moss. 

124. Platynus atratus Lee. II: three specimens, under 
debris by water, edge of lake. VI: one specimen, sifting 
moss. XII: one specimen, under board near post-office. 

125. Platynus melanarius Dej. II: six specimens, hiding 
under sphagnum moss debris by edge of lake. 
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126. PiiATTNtJS APFiNrs Kirby. VI; two specimens, under 
sphagnum moss. XII; one specimen, under damp leaves 
at base of stump near post-office. 

127. Platynus carbo Lee. VI: two specimens, under leaves 
by side of log. 

128. Platynus ctJPRiPENNis Say. II: three specimens, under 
chips on shore of lake. VIII: one specimen, under debris 
of wash-up. XII: two specimens, under board near post- 
office; others observed. 

129. Platynus ferreoh Hald. VIII: one specimen, in wash-up. 

130. PliATYnus octocoujs Mann. IV: one specimen, under 
leaves at base of spruce stump on ridge. VI: two specimens, 
under leaves. 

131. Platynus nutans Say. XII: one specimen, under board 
near post-office. XV : two specimens, under board near shore. 

132. Platynus variolatus Lee. II: one specimen, under 

board by edge of lake. 

133. Platynus cupreus Dcj. VIII r one specimen, under 

board on damp sand. XIII: one specimen, under board. 

134. Platitstus bogemanni Gyll. II: one specimen, under 

debri^ by edge of lake. 

135. PLA'rYNUs QUADRIPUNCTATU8 DeG. 11: four specimens, 
under chips, VI: two specimens, under sphagnum moss. 

136. Platynus aeruginosus Dej. VIII: several specimens, 
under debris of wash-up. 

137. Platynus limbatus Say. VIII: one specimen, under 

board; another, under board* 

138. Platynus crenistriatus Lee. V: four specimens, run- 
ning from advancing fire; others noticed. XII: one speci- 
men, under board near post-office. 

139. Platynus eubiupes Zimm. V: four specimens, captured 
on edge of burning area; others seen, all were running from 
the fire. 

140. Platynus sordens Kirby. XII: one specimen, under 
board near post-office. 

141. Platynus ruficornis Lee. VIII: two specimens, in 
damp debris in wash-up; one dead specimen in wash-up. 
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142. Platynus rethactub Lee. XII: one specimen, under 
leaves at bas<^, of stump near post-office. 

143. Platynus OEMBLiiUS Lee. XI: one specimen, under 
board at side of forest road. 

144. Platynus PICIPENNI8 Kirby. VI: one specimen, found by 
sifting sphagnum moss. XVIII: one specimen, under moss. 

146. Platynub lutulentus Lee. XVIII: one specimen, under 
log. 

146. Casnonia pennsylvanica L. VIII: several specimens; 
quite a mimbtir obsfjrved all along the shore-line running 
about debris on wet sand. 

147. GaIiERITa janub Fab. VI: one specimen, under rotten 
wood. VIII: one water-worn specimen, in wash-up. 

148. Lebia atriventris Say. IX: one specimen, under board 
in sand-dune, 

149. Lebia tricolor Say. II: one specimen, under board on 
sandy shore of lake. Ill: one specimen, on blossoms of 
spirea. 

150. Lebia viridis Say. X: two specimens, feeding on blos- 
soms. 

161. Lebia scapularis Dej. Ill: one specimen; feeding on 
spirea blossoms. 

152. Dromius picEOs Dej. XV: four specimens, on mud edge 
of pond. XVII: one specimen, under debris. 

153. Caluda punctata Lee. Ill: one specimen, on spirea 
blossom. XII: one specimen, on blossom of mountain-ash, 
near lake shore. 

164. Cymindis ckibricollis Dej. II: two specimens, under 
log near mud shore of lake. XII: two specimens, under 
board near post-office. XIII: four specimens, under board. 

155. Miscodera arctica Payk. 11: three specimens, under 
board by edge of lake. XV: one specimen, near edge of 
pond. Very rare in any locality. 

166. Chlaeniub erythropus Germ. 11: one specimen, under 
log near edge of mud shore. 

167. Chlaeniub skriceus Foret. II: one specimen, under log 
by edge of mud shore. XV: two specimens, under board. 
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158. Chlaenius diffinis Chd. II: one specimen, under beaver 
chip near edge of sand shore. 

159. Chlaenius nkmoralis Say. VIII: one worn specimen, 
in wash-up; three specimens, very active, running under 
debris. XITI: one specimen, under board. 

160. CuLAENitrs PENNSYLVAKicus Say. VIII: one specimen, 
under board on wet sand. XI: several specimens, under 
board by side of road, 

161. Chlaenius nigek Rand. VIII: one specimen, under 
debris. 

162. Cheaenius tomentosus Say. II: one specimen, under 
log on mud shore of lake. VIII: one specimen, under debris. 

163. Bkachyeobtjs lithophilus Say. II: one specimen, under 
damp sphagnum moss by edge of lake. 

164. Lachnocrepis parallelus Say. XV: one specimen, 
under weeds by shore of pond. 

166. Geopinus incrassatus Dej. VIII: one specimen, under 
board. 

166. Agonoderus paleipes Fab. II: two specimens, under 
damp debris on shore of lake. VIII: two specimens from 
debris; tVo specimens from under debris. 

167. Agonderus partiarius Say. VIII: one specimen, under 
debris. Xyill: one specimen, under leaves at base of stump. 

168. Harp ALUS brraticus Say. II: one specimen, under 
board by shore of lake. VIII: two specimens, under debris, 
quite a number of dead specimens in wash-up; one live 
specimen, in wash-up, 

169. Harpalxts viridiaeneus Bcauv. XII: six specimens, 
under boards, near post-office; common. 

170. Harpalus caeiginosus Fab. VIII: two specimens, run- 
ning on damp sand at water's edge. 

171. Harpalus pennsylvanicus DeG. VIII: two specimens, 
in wash-up. XII: two specimens, under board near post- 
office. XIII : two specimens, under boards. 

172. Harpalus pennstevanicus var. longior Kirby. II: three 
specimens, on mud shore of lake. XVII: two specimens, 
running on shore. 
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173. Harpalus pennsylvanicus var. erythkopub DeG. II: 
one speciraen, in company with fl. longior on shore of lake. 
VIII: om specimen, under board. 

174. Harpalub pleuriticus Kirby. VIII: one specimen, 
under boani on moist sand. 

176. Harpalttb herbivagus Say. Ill: two specimens, found 
by sweeping herbage. VIII: three specimens, under boards; 
three specimens under debris; several dead specimens, in 
wash-up. XIII: two specimens, under board. XIV: three 
specimens, on herbage near pond; others observed. 

176. Harpalub innocuus Lee. VIII: one specimen, from 
washHip. IX: one specimen, under board on sand-dune. 
XIX: one specimen by side of trail. 

177. Harp ALUS rttpimanus Lee. VIII: two specimens, under 
boards; two specimens, dead, in wash-up. 

178. Harp ALUS laticeps Lee. IV: four specimens, under logs 
on top of ridge. X: two sj>ecimens, under logs on top of sand- 
dune. XIX : one specimen, under board, on ridge near trail. 

179. Harpalus viduub Lee. Ill: two specimens, under log. 
VIII: four specimens, under boards; one specimen, under 
board, 

180. Stenolophub conjunctus Say. TI: two specimens, in 
debris on shore of lake. XIV: three specimens, under 
debriB near shore of pond. 

181. Stenolophub ochropezus Say. VIII: two specimens, 
under board. 

182. Acupalpus carub Lee. XII: one specimen, under bark 
of birch near post-office. 

183. Bradvcellus cognatub Gyll. XV: two specimens, 
under boards on shore. 

184. Bbadycellus coroicollis Lee. XIV: one specimen, 
under board near post-office. 

186. Bhadycellus RUPESTRiB Say. II: two specimens, running 
on Bandy shore of lake. XI: two, under leaves. 

186. Anisodactylub rusticub Say. VII : two specimens, under 
leaves at base of Amelanehier bush. XIX: three specimens, 
under board by side of trail. 
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187. Anisodactylus interyunctatus Kirby. VIl: nine speci- 
mens, under leaves at bases of cherry and pine trees. 

188. ' ANisoBACTYtrUS AGRICOLA Say. V : one specimen, es- 
caping from burning area. 

189. Anisodactylxtb harrisix Lee. V: one specimen, running 
from fire. XVIII: two specimens, under log. 

190. Akisodactvlus nigerrimus Dej. VIII: two specimens, 
under board on shore; four specimens, under debris. 

191. Anisobactylus discoibeus Dej. II: one specimen, under 
chips. VIII: one specimen, running on shore of lake. 

192. Anxsobactylus raltimorensis Say. VI: one specimen 
from sphagnum moss. VIII: one specimen, on damp sand. 
XIII; one spx^cimon, under board. 

193. Anisobactylus sayi Rlatchley. XII: two specimens, 
under board near post*ofl5ce. 

194. Anisobaotylus terminatus Say. VIII: two specimens, 
under boards in damp sand; two specimens, one dead in 
wash-up, one under debris near water^s edge. 

195. Anisobaotylus sericeus Harr. VIH: two specimens, 
under boards on damp sand. TX: three found under boards 
on sand-dunes. 

HALIPhlDAE 

196. Haliplus cribrarius Lee. II: two specimens, in wet 
debris on edge of lake. XVI: two specimens, in weeds 
dragged from water, edge of pond. 

197. Haliplus rueicollis DeG. XVI: one specimen, in 
weeds dragged from edge of pond. 

198. Haliplus lonoulus I^ec. II: one specimen, in water 
plants by edge of lake. II: one foxmd in water plants. 
XV: one specimen, in wet weeds by shore. 

199. Cnemidotus edentulus Lee. XV: one specimen, in wet 
debris on shore. 

DYTJSCWAB 

200. Laccophilus maculosus Germ. I: one specimen, in 
water plants near edge of pond. 
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201. Bidebsus flavicollib I^c. II: one specimen, in matted 
water plants at edge of lake. 

202. Bidkssus fuscatus Cr. II: one specimen, on wet mud 
on edge of lake. 

203. CoELAMBtrs IMPKES80PUNCTATUS Scl). I: one specimen, 
found while dredging water plants at edge of pond. 

204. Debonectes gkisbostriatxjb DeG. XV: one specimen, 
in wet weeds on shore. XVI: two specimens, in dredging 
from pond. 

205. Debonectes brevis Sturm. XVI: several specimens, in 
dredging from pond. 

206. Hydbopobub undulatus Say. I: four specimens, in 
dredging from near shore of pond. II: two specimens, under 
debris and in mud on shore of lake. XVI: two specimens, 
in dredge-net. 

207. Hydbopobus consimilis Lee. I: three specimens, from 
muddy water near edge of pond. II: one specimen, under 
chip at water at edge of lake. 

208. Hydbopobus tristis Payk. II: seven specimens, in 
weeds, sedges, and muddy water near edge of lake. 

209. Hydbopobus nicer Say. XVI: one specimen, secured 
by dredging. XVII : one specimen, at mouth of creek enter- 
ing Whitefish Bay. 

210. Hydbopobus modestus Aube. I: one specimen, swim- 
ming near surface of water. II: one specimen, under 
debris near edge of lake. XVI: two specimens in dredg- 
ing. 

211. Hydbopobus denteixus Fall. XVI: several specimens, in 
dredging from pond. 

212. IiiYBiUB BUBAENEUs £r. I: two specimens, in dredging. 
VIII; two specimens, alive in wash-up. 

213. Ilybiub PLBURiTicus Lee. VIII: one specimen, crawling 
on wet sand. IX: one specimen under board by shore of 
beach pool. 

214. Iltbius xonabus Leo. I: one specimen, s wimming near' 
surface of pond. 

215: Ilybius biguttalus Germ. I: seven specimens, in dredg- 
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ing from lake. XVI: five specimens, swimming in creek 
draining pond. 

216. Ilybitis coNKOsiTS Aube. I: two specimens, in dredging. 
XVI: one specimen, swimming in creek; two specimens in 
pond. 

217. CoPTOTOMUs mTKKROGATUs Fab. I: one specimen, in 
dredging. XVI: two specimens, in dredging. 

218. Ilybioboma bipahius Kirby. XVI: two specimens, 
dragged up in debris on shore. 

219. CoPELATUS isLYPHicus Say. I : one specimen, in dredging. 

220. Agabetes ACUDTTCTtrs Harr. I: one specimen, in dredging. 

221. Agabus PUNCTATus Mclsh. XVI: one specimen, in dredg- 
ing. XVII: one found in wash-up. 

222. Agabus obtusatus Say. I : several specimens, in dredging. 

228. Agabub SEMiPUNCTATUB Kirby. 1: one q>eoimen, in 

dredging near shore of lake. 

224. Agabus pu^ictulatus Aube. II: two specimens, under 
wet sphagnum moss near edge of lake. VIII: three speci- 
mens, in wash-up. TX; two specimens, one swimming in 
beach pool. XVI: one specimen, in dredging. XIX: 
six specimens, in pond near trail to Whitefish Bay. 

225. Agabus subfusc atus Sharp. VIII: one specimen, under 
wet debris. XVI: two specimens, in dredging from pond. 

226. Agabus infuscatus Aube. XVI: one specimen, in 
dredging. 

227. Agabus confinis Gyll. VIH: one specimen, under wet 
debris. ,XVI: one specimen, taken in dredge-net. 

228. Agabus obboletus I^ec. 1: one specimen, in dredging. 

229. Agabus ebythroptebus Say. VIII: one specimen, under 
wet debris, 

230. ScuTOPTBBUS ANGUBTUS Lec. I: several specimens, in 
dredging from near shore. 

231. Rhantus BiNOTATUs Harr. VIII: two specimens, crawling 
up from water edge; others observed. XVI ; four specimens, 
in pond. 

232. Rhantus BisTRiATUs Bergst. I: four specimoos, in 
dredged mud and weeds from nesur shore of lake. II: five 
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specimens, under spliagnum moss near edge of lake. XVI; 
three specimens, in dredging, 

233. Rhantus tostus Lee. II: two specimens, under sphag- 
num moss near edge of lake, 

234. CoLTMBETES LONGULUS Lec. VIII: one specimen, alive 
in wash-up. 

235. CoLTMBETES BCULPTinis Harr. I: three specimens, in 
dredging from among roots of water plants. VIII: three 
s^Xicimens, crawling up from w^ater edge. 

236. Hydatictjs stagnalis Fab. I: one specimen, found by 
dredging among water plants of lake. 

237. Dytisctts fabciventkis Say. 1: two females, found by 
dredging water plants. 

238. Dytiscitb hybrious Aube. VIII: one specimen, dead in 
wash-up; two specimens crawling up from water. 

239. DvTisctrs vEimcALis Say. VIII: one specimen, dead in 
wash-up. 

240. Dytibcus bublimbatus Lec. I: one female, in dredging. 

241. Dmscus daxthicus Gobi. I: one specimen, in dredging. 

242. Dytiscxjs haurisii Kirby. I: one specimen, in dredging, 
VIII: one specimen, crawling up from water of lake. XVI: 
one specimen, in dredging. 

243. Acinus FRATERNus Harr. I: two specimens, in dredging. 
VIII: four specimens, three crawling up from water edge, 
one thrown up on sand by waves. 

244. Acinus mediatus Say. I: one specimen, swimming near 
surface of pond, 

245. Graphoderes PASciATocouns Harr. I: four specimens, 
in dredging, VIII; two specimens, crawling up from water 
edge, 

246. Cybisteh fimbriolatus Say. VIII; one specimen, dead 
in wash-up. XVI . 

GYRINIDAE 

247. Gtrinus confinis Lec. I: three specimens, swimming 
on surface of lake. XVI; four specimens, on surface of 
pond; others observed. 
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248. Gybinus limbatus Say. XV: one specimen, under wet 
debris. 

249. Gybinus ventbalis Kirby. XVII: one specimen, under 
wet debris by edge of water on Whitefish Bay. 

250. Gybinus affinis Aube. I: three specimens, swimming 
on surface of Weathcrhog Lake. XVII: one specimen, under 
debris on shore of Wliitefish Bay. 

251. Gybinus lugens I>ec. XVII: one specimen, under wet 
debris with G. limhalis. 

252. Gybinus picipes Aube. XVI; thi-ee specimens, on surface 
of pond. 

253. Dineutes assimilis Aube. VIII; one specimen, in wash- 
up. XVI: two specimens, on surface of pond. 

254. Dineutes nighiob lloterts. II; two specimens, under 
sphagnum moss by edge of lake’. 


HYDROPHILIDAE 

255. Helophobus uacustbis Lee. I: one specimen, from 

muddy water near shore. 

256. Hepophobub nitidulus Lee. I; one specimen, from 

muddy water near shore. XVI; one specimen, in muddy 
water, pond near post-office. 

257. Helophobus lineatus Say. I: one specimen, muddy 
water near shore; a second, in dredging from about twenty 
feet from shore, XVI: one specimen, taken by stirring up 
water by sliore of pond. 

258. Helophobus tubebculatus Gyll. XVI: several speci- 
mens, in dredging. 

259. Hydhophilus tbiangulabis Say. VIII: one specimen, 
crawling up from edge of water; several dead and battered 
specimens observed. 

260. Htdkophilus nimbatus Say. I: three specimens, in 
dredging; one specimen, crawling up from edge of water. 

261. Tbopistebnus mixtus Lee. XVI: two specimens, in pond. 

262. Tbopistebnus glabeb Herbst. VIII: one specimen, from 
wash-up. XVI: one specimen, in dredging. 
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263. Tkopisternus sublaevis Lee, VIII: one specimen, 
crawling up from water’s edge. XVI: two specimens, in 
pond. 

264. Hydroohaius obtusatus Say. VI: four specimens, under 
damp sphagnum moss, apparently getting ready to hibernate. 
XV: oru^ specimen, under damp debris, edge of pond near 
post-office. 

265. Behosus infuscatus Lee. XV: one specimen, under wet 
debris by edge of pond. 

266. BerOvSus sTRiATus Say. II: four specimens, in mud and 
weeds by edge of lake. XV: two specimens, in wet debris 
on shore. 

267. PninHYDRUs fucatus Horn. I: two specimens, in muddy 
water. XVI: one specimen, in muddy water near shore of 
pond. 

268. Philhydrus ochraceus Mels. I: one spccimcm, taken by 
stirring up water near shore. 

269. Philhyorus perplexus Lee. I: XVI: several specimens, 
in pond. 

270. Hei^ocombus bifidus Lee. II: two specimens, in sphag- 
num moss near shore of lake. VIII: one specimen, in wet 
debris. 

271. Hydrocombus fimbkiatvs Melsh. XV: one specimen, 
under board on shore. 

272. Hydrocombus eacustris Lee. II: one specimen, in mud 
on shore of lake. 

273. Hydhobius tesbellatits Ziegl. II: one specimen, in wet 
sphagnum moss. 

274. Hvbrobtus fuscipes L. II: one specimen, in water 
filling hoof-print of deer. 

275. Hydbobius ixfubcatus Mots. II: one specimen, in 
debris by edge of lake. 

276. Creniphilus subcttpreus Say. XV: one sp^^cimen, under 
wet debris on shore. 

277. Sphaeridium scarabaeoides L. II: two spcjciraens, in 
damp debris on shore of lake. VIII: one sjxjcimen, in wet 
debris. 
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278. Ceucyon CENTKOMACtJLA.TUM Sturm. VIII; one specimen, 
under dead bird on shore-line. 

279. Cekcyon pkaetextatum Say. VTII; one specimen, under 
dead fish near water edge. 

280. Cehcyon analk Payk. XIV: three specimens, under 
debris near shore of pond. XV: three specimens, in debris 
on shore. 

281. Phoenonotum extriatum Say. II: one s{K)cimen, in 
muddy debris. 

282. Cryptopleurum minutum Fab. XVI:' three spc^cimons, 
running in mud on shore of pond. 

S/LPI/IDAE 

283. Necrophorub oubicollis Say. VIII: one speoitnen, on 
dead fish. XI: one specimen, under dead mouse. XVII; 
thrc'c specimens, on or about dead bird. 

284. NECJiOPifORTJs marginatus Fab. IX: one specimen, under 
dead gull. 

285. Necropitortjs vespilloides Herbst. IX: three specimens, 
under dead gull. XU: one specimen, under dead gull in 
jack pine grove near post-office. 

286. Necrophorvb tomentosxjs Web. VIII: one dead speci- 
men, under debris. XVII: one specimen, under dead bird. 

287. SiLPHA BiTHiNAMENsis Fab. IX: one specimen, on dead 
gull; several observed. XI: one, under dead mouse by side 
of road. XII: two specimens; about fifty observed about 
body of skunk near post-office. 

288. SiLPHA LAPPONicA Herbst. XVII: two spc^cimens, under 
dead bird; others observed. 

289. SiLPHA iNAEQUALis Fab. VIII: one specimen, in putrid 
remains of bird. 

290. SiLPHA NovEBORACENsis Forst. XII: one specimen, under 
dead gull in jack pine grove near post-office. 

291. SiLPHA AMERICANA L. Va: one specimen, in decayed 
fungus. 

292. Choleva basillarib Say. II: one specimen, in old field- 
mouse nest near shore. 
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293. CiroLEVA cLAViconNis I^c. XIIT: one specimen, from 
rubbish in barnyard. 

294. Antstoma valida Horn. XII: two specimens, in decayed 
fungus in jack pine grove near post-office. 

295. Liodes globosa I^ec. XIT: several specimens, atout dead 
body of gull in jack pine grove near post-office. 

STAPH Y LIN I DAE 

296. Homalota plana GylL VI: one specimen, from fungus 
growing on log. 

297. Homaiota trimacula ta Er. VI: two specimens, under 
sphagnum moss. 

298. Atheta aemttla Er. VI: one specimen, in fungus. 

299. Atheta flaveola Melsh. VI: one specimen, in fleshy 
fungus. 

300. Atheta punctata Blatchloy. VT: one specimen, in fungus. 

301. Atheta sorptda Marsh. VI: one specimen, found by 
sifting leaves at base of tree. 

302. Aleochara lata Grav. IV: one specimen, under chip. 
X: one specimen, under board. XIII: one specimen, under 
board, 

303. Aleochara bimaculata Grav. Va: two specimens, in old 
fungus growing at base of cedar. 

304. Heterothops fusculus Lee. VI: one .specimen, under 
leaves at base of tree, 

305. Qukdius fulgidus Fab. IV: one specimen, in nest of 
mouse in hollow log at top of ridge. XV: one spt^cimen, 
in old mouse nest near shore. 

306. Quedius pebegrinus Grav. VI: one specimen, under 
moss, XIII: one specimen, under straw. 

307. Quedius CAPUCiNUs Grav. VI: one specimen, in fungus 
in low part of forest. 

308. Quedius desertus Horn. VI: one, in fungus. XIII: 
one Bpecimen, under straw. 

309. QtiBDius LAEvroATUS Gyll. II: one specimen, under 
debris on shore of lake. VI: two specimens, in sphagnum 
moss. 
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310* Qukdius htperboreus Er* VI; one specimen, under 
sphagnum moss. VIII; two specimens, under damp debris, 

311. Queoius ferox Lee. II: one specimen, under beaver 
chip on shore, 

312. QtTEnitTs VEBNix Lee. II: one specimen, under debris on 
shore of lake. 

313. Creophilus vinnosus Grav, XI: one specimen, under 
dead bird by side of road. 

314. Staphylinus vulpxnus Nordm, II; one specimen, under 
debris. 

315. Staphylinus maculosus Grav, II: one specimen, on 
deer dung on shore of lake. XI: one specimen, on horse 
dung in forest road. 

316. Staphylinus fossatok Grav. Va: one specimen, on 
decayed fungus. IXa: one specimen, under bark on ground. 

317. Staphylinus violaceus Grav. VI: one specimen, under 
bark of partly decayed log. 

318. Philonthub polittjs Fab. XII: several specimens, in 
horse dung on road near post-office. XIII: three specimens, 
under dung. 

319. Philonthub fukvus Nord. XJ: one specimen, under moss 
by side of road. 

320. Philonthub umbrinus Grav. II: one specimen, under 
debris. 

321. Philonthub debilib Grav. XI: one si>ecimen, under moss 
by side of forest road. XVIII; one specimen, under board. 

322. Philonthub fusifoiimis Melsh. II: one specimen, under 
debris with P. mnhnnm. XII: one specimen, under board 
near post-office. XIV: one specimen, under damp debris 
by edge of pond. 

323. Philonthub brunnkus Grav. VI: two specimens, found 
by sifting sphagnum moss. 

324. Philonthub cvanipennjs Fab. VI: one specimen, in 
fleshy fungus. XVIII: one specimen, in fungus! 

326. Philonthub blandub Grav. VI: one specimen, in fungus. 
XIX: one, in fungus, near shore of Whitefish Bay. 

326, Philonthub apicalis Say. VI: one specimen, under log. 



349 


The Coleoptera of Whitefish Point 

327. Xantholinus cephalus Say. IV; three specimens, under 
bark of spruce stumps on ridge. VI; two specimens, under 
bark of spruce stump. 

328. Xantuolinus obsidianus Melsh. VI: one specimen, 
under sphagnum moss. 

329. XANTifOLiNUs OBSCURUS Er. IV: one specimen, under 
bark of birch stump. XVII; one specimen, under debris 
near shore of bay. 

330. Stknus flavicornis Er. IV: two si)ecimens, under bark 
of spruce stumps. XII; four specimens, under bark of 
spruce stump near post-office. XIX: two specimens, under 
bark of log on ridge near trail. 

331. Lathrobium grande Lee. II; two, found under chips. 
VI: two sj^ecimens, under moss. Va; one, umler leaves at 
side of log, cedar swamp, 

332. Lathrobium punctu latum Lee. IV; one specimen, under 
bark of spmee stump. 

333. Lathrobium collare Er. VI: one specimen, found by 
sifting loaves. 

334. Lathrobium obtuseum Casey. IV: two specimens, under 
bark of spruce stumps. 

335. Lathrobium simplex Lee. II: nine specimens, under 
damp debris. 

336. Stilicus ancjularib Lee. VI: one specimen, found by 
sifting leaves. 

337. Stilicus dentatus Say. VI: one specimen, found by 
sifting leaves. 

338. Stilicus biarmatus Lee. IV; two specimens, under bark 
of spruce stumps. 

339. Lithocharis conflitens Say. IV: two specimens, under 
bark of spruce stumps. 

340. Paedrxts LiTi'ORARius Grav. II: one, under chip. XV: 
two siiecimens, under board. 

341. SuNius PROLixus Er. IV; two specimens, under bark of 
stumps, 

342. SuNius DisoopUNCTUS Say. IV: three specimens, under 
bark of spruce stumps. 
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343. StTNius BEEViPENNis Aust, II: one specimen, undeJr 

debris. 

344. Tachinus memnonitjs Grav. Va: one specimen, in fungus 
at base of stump. XVII: two specimens, in partly decayed 
fungus near shore of bay. 

345. Tachinvs scxjtator Horn. IV: one specimen, under 
bark of spruce stump. VI: three specimens, under bark of 
log. XVIII: three specimens, in decaying fungus. XIX: 
one specimen, in decaying fungus near trail. 

346. Tachinus flavipennis Dej. VI: one specimen, in fleshy 
fungus. 

347. Tachikus LtiRrnus Er. Ya: two specimens, in fungus at 
base of st\imp. 

348. Tachinus fimbkiatus Grav. Va: four, in fungi, cedar 
swamp. XVII : two specimens, in decayed fungus near shore. 

349. Tachinus picipes Er. VI: one si)ecimen, in fungus. 

350. Tachinus palupes Grav. Va: two specimens, in fungus 
at side of cedar log. VI: two specimens, in fungus. 

351. Tachinus circumcinctus Makl. Va; three specimens, in 
fungus at sklc of cedar log. VI: two siMicimens, in fungus. 

352. Tachinus mtiduloides Horn. Va: one specimen, in 
fleshy fungus. 

353. Tachyporus MACULiPENNis Lee. IV: one specimen, under 
bark of birch stump. VI: one specimen, under bark of log. 

364. Tachyporus jocosus Say. IV: one specimen, under bark 
of spruce stump, 

355. Tachyporus chrysomelinus L. IV: four specimens, 
under bark of spruce stump. XVII: one specimen, in de- 
cayed fungus near shore. 

366. Tachypokus BRtrNNEtt& i'ab, IV: one specimen, under 
leaves at hmi of birch stump. 

357. CoNosoMA unTOREUM L. IV: three specimens, under 
damp leaves at base of stumps. XII: two specimens, under 
loose bark of spruce stump near post-oflSice. 

358. Conosoma knoxii Lee. IV: two specimens, under decayed 
leaves at base of stump. XII: one specimen, under loose 
bark of spruce stump near post-offioe. 
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359. Boletobius intrdsus Horn. Va: two specimens, in 
fungi in cedar swamp. VI: one specimen, in fungus. 

360. BoIiEtobiits cincticollis Say. IV: three specimens, 
under bark of old spruce stumps. VI: six specimens, under 
sphagnum moss, XII: two specimens, under bark of spruce 
logs near post-ofl5ce. 

361. BoLETOinus anticus Horn. VI: one specimen, under 
dead leaves. XIII: two specimens, under dung. XI: one, 
under manure on road. XVIII: one specimen, under damp 
leaves. 

362. Boletobius pygmaeus Fab. VI: one sj^ecimen, in fungus. 

363. Mycetoporub amertcanus Er. VI: one specimen, found 
by sifting leaf debris. 

364. OxYpoRUs femoraijs Grav. VI: two specimens, in 
fleshy fungus, XIX: one specimen, in fungus by trail to bay. 

365. Oxyporus rufipp:nnis Lee. VI: two specimens, from 
fungus. 

366. OxYPORUS 5-MACtTEATU8 Lcc. VI: one specimen, in 
fungus. 

367. Beedius tau Lee. IV: several specimens, under bark of 
.spruce stump. 

368. Bledius borealis Blatchley. II: one specimen, beneath 
debris. 

369. OxvTELTJS souLPTiTS Grav. VI: two si)ecimons, found by 
sifting sphagnum moss. 

370. OxYTELUB PENNSYLVANicus Er. VI: one specimen, found 
by sifting leaves. 

371. Trtoonodemus striatub Lee. VI: one specimen, found 
by sifting damp leaves at base of tree. 

372. Olophrum obtectum Er. VI: one specimen, under leaves 
at base of tree, 

373. Pycnoolypta lurida Gyll. Va: two specimens, in fungus 

at base of stump. * 

374. Megahthrus americantjs Sachse. VI: one specimen, 
from fungus. 

375. Megabthexts excisus liec. Va: one specimen, in fungus 
by side of log. 
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SCAPHimiDAB 

376. Bokocera concoi^or Fab. XIX: two specimens, in de- 
cayed fungus near trail. 

PUALAVRIDAE 

377. Eustilbus apicalis Melsh, XIX: two specimens, found 
by sweeping herbage by side of trail. 

COCCIISIELLIDAE 

378. Anibobticta btuioata Thunb. VIII: one sj^KJcimen, on 
log near water's edge. XII: several specimens, found by 
heating willows by shore of pond near post-office. 

379. Hippodamia 5-bignata Kirby. Ill: three sp<^cimens, on 
spirea blossoms. VTl: two specimens, found by beating 
foliage of wild cherry, IX: several specimens, found by 
beating willows, XII: several specimens, found by testing 
willows by shore of post-office pond. 

380. Hippodamia convekgens Guer. Ill: one specimen, found 
by beating willows. VII: three specimens, on foliage of 
maple. XI: one specimen, taken by beating foliage?. XII: 
one specimen, on willow near beach of post-office pond. 

381. Hippodamia 13-punctata L. Ill: three spi^cunens, on 
spirea blossoms, VII: four si)ecimonH, fomid by beating 
foliage of wild cherry; others observed. VIII: two speci- 
mens, on willow branches thrown up in wash-up. IX: two 
s]>ecimens, on willows. XII: two, on willowfi. 

382. Hippodamia pakenthebib Say. Ill: two sjx^cimens, on 
willows by shore of lake. VII: specimens, on Juneberry 
bushes; others observed. VIII: two specimens, in wash-up; 
quite a number of dead ones observed on another date. 
IX: two specimens, on willows. XII: four specimens, on 
willows near lake shore near posl^fiBce; others observed. 
XIV: two, secured by beating willows. 

383. CocciNELLA TRiPAsciATA L. XIV: two specimens, on 
herbage by shore of pond. 
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384. CocciNELLA 9-notata Herbst. VII: one specimen, on 
oak. 

385. CocciNELLA 8ANGUINEA L. Ill: two specimens, on 
spirea blossoms. XII: several specimens, secured by beating 
blossoms of mountain-ash near post-office. 

386. Adalia frigida Schn. VIII: several spe»cimens, in wash- 
up. 

387. Harmonia picta Rand. II: several, on blossoms of 
flowering shrubs. VII; two specimens, crawling on trunk of 
oak. 

388. Anjsocalvia 12-maoulata Gcbl. VTI: three specimens, 
on shad-bush. 

389. Anisocalvia 14-outtata var,, approaching A, victoriana 
Casey. XII: several specimens, secured by beating shrubs 
near post-office. 

390 . Anatis 15 -PiTNCTArA var. half Say, III: one specimen, 
on spirea. VIII: one specimen, in wash-up. XI: two, on 
foliage of maples. XII: two specimens, secured by beating 
blossoms of mountain-ash near post-office. 

391. Mysia pullata Say, VII: two specimens, on maple. 

392. PsYLLOBORA 20 -maculata Say. IX: two six^cimens, on 
willows. 

393. Chilocouus bivulnjerus Muls. XI: several specimens, 
secured by beating maple foliage. 

394. Brachyacantha ursina Fab, XI: one specimen, flying 
along road. 

396. Hyperasfis bigeminata Rand. Ill: one specimen, on 
spirea. IX: three specimens, secured by beating willows. 

396. Hyperasius signata Oliv. VII: two specimens, on 
foliage of wild cherry. 


ENDOMYCIUDAE 

397. Aphohista vittata Fab. VI: two specimens, found in 
fungus. 

398. Phymafhoba ptmcHBLtA Newm. XII: one specimen, 
under bark of decayed yellow birch. 
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399. Endomychits biouttatus Say. Va: one specimen, in 

fungus by side of log. \7: one specimen, in fungus. 

* 

EROTYLJDAE 

400. Mycothetus pulchka Say. IV: one specimen, in fungus 
growing at base of birch .stump. 

401. Tbitoma thobacica Say. Va: six specimens, in fungus. 

CUCVJJDAE 

402. SiLVANus BiDENTATUS Fab. XII: one specimen, under 
bark of spruce stump near post-office. 

403. Laemophlaeus biguttatos Say. XII: one specimen, 
under bark of pine log near po.st-officc. 

404. Brontes nuBitis Fab. IV: one specimen, under bark of 
spruce stump. 

CRYPTOPHAOIDAE 

405. Atomahia ephippiata Zimm. XII: one specimen, in fun- 
gus near post-office. 

406. Cbyptophilus integer Hcer. Va: one specimen, in 
fungus growing on log. 

M YCETOPHAGIDAB 

407. Mycetophaoub flexuosus Say. Va: one specimen, in 
fungus, at base of cedar stump. VI: three specimens, in 
fungus growing at base of stump. 

408. Mtcetopiiagos PLUBiPtmcxATtrs Lee. V; one specimen, 
in partly burnt fungus on edge of fire area. XII: one 
specimen, in fungus near post-office. 

409. Litabous sexpunctatcb Say. XII: one specimen, se- 
cured by beating willow near post-office. 

DERMESTIDAE 

410. Dermestes lardabids L. XII; four specimens, imder 
loose bark of yellow birch; two specimens, under dead gull 
in jack pine grove near post-office. 
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411. Anthrknus musakorum L, XII; several specimens, on 
blossoms of mountain-ash near post-office. 

HISTEBIDAE 

412. Histkr merdakito Hoffiu. VI: three specimens, in funji^us. 

413* Hister iMMUNis Er. VIII; one specimen, under dead fish. 

414. Histeh LECOKTKi Mars. IV: two specimens, under bark 
of spruce stump. XII; two specimens, under bark of spruce 
stump near post-office. 

415. Hister basaus Lee. IV; one specimen, under bark of 
spruce stump. 

410, Hister interruptxjs Beauv. XII: si^veral 'specimens, in 
decayed fungus in jack pine grove near post-office. 

417. Hister depuhator Say. XIT: eight specimens, in imtrid 
fungus in jack pine grove near post-oflfiice. 

418. Sapkinub AssiMTLis Payk. VI: one specimen, in decayed 
fungus. VTII: two specimens, under debris. 

419. Sapkinus sphaeroides Lee. VIII: one specimen, under 
debris on damp sand; another found burrowing into damp 
sand. 

420. Saprinus fraternus Say. Va: one specimen, on partly 
decayed fungus. VI: two specimens, in decayed fungus. 
Vllt: one specimen, under debris on shore. 

421. Saprinus mancus Say. VIII: one specimen, under debris 
on damp sand. 

NITIDULIDAE 

422. Carpophilus bhachyptbrus Say. XII: one specimen, 
at sap of birch near post-office. 

423. Carpophilus dbcipiens Horn. XII: several specimens, 
at sap of maple near post-office. 

424. CoNOTELUS obscurus Er. XII: four specimens, on bios- 
some of mountain-ash near post-office. 

425. Epurasa. helvola Er. Va: one specimen, in fungus at 
base of cedar stump. 

426. Epurara corticina Er. IV: one specimen, under bark 
of birch. 
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427. Epuraea TOtTNCATELLA Mann. Va: two specimens, from 
decayed fungus. 

428. NiTiDxrLA bipustuuata L. VIII: one specimen, under 
dead gull. 

429. NmmjLA rxjfipes L. IX: several specimens, on bones 
of tlead bird. XI: two specimens, on bones of dead crow. 
XII: two specimens, on bones of bird in jack pine grove. 
XVIII: two specimens, in fungus. 

430. Nitiditla ziczac Say. VIII: several specimens, among 
bones of dead gull. XII; two specimens, on bones of bird 
in jack pine grove near post-ofSce. 

431. Phenolia GR 08 SA Fab. Va: several specimens, in de- 
cayed fungus; others observed. 

432. Omosita colon L. Va: two specimens, in decaying 
fuitgus at base of stump. XVIII: one specimen, in decayed 
fungus. 

433. SoHONiA ITNOULATA Say. VI: several specimens, at sap 
running from maple. 

434. Ips fasciatus Oliv. IV: four specimens, under chips 
placed on top of stumps. XVIII: several specimens, at 
sap of maple. 

435. Ips sanguinolkntxts Oliv. Vt; three specimens, at sap 
running from maple, 

436. Rhizophagus brunneus Horn. XIX: eight specimens, 
under bark of spruce stump. 

LATRIDIIDAE 

437. CoNiNOMUS PimviPENNis Mann. VIII: several specimens, 
under debris. 

438. Melanophthalma distinguenda Com. XII: several 
specimens, on blossoms of a species of viburnum near post- 
office. 

TROQOSITIDAE 

439. Peltxs ferruginea L. XVIII: two specimens, under 
bark of oak. XII: two specimens, imder bark of spruce 
stump near post-office. 
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440. Tenebhioides castanea Melah. IV: three, under bark 
on stumps. 

441. Tenebrioides Americana Kirby. XII: one specimen, 
under bark of pine log near post-office. 

BYRRHIDAE 

442. (^raLUS sericeuh Forst* VIII: several specimens, under 
(lamp debris; two specimens, under boards .on damp sand. 

443. CvTiLUB TBiviTTATUs Melsli. II: one specimen, under 
debris. VIII: two specimens, in debris; two s{><^cimens, 
under lioards. 

444. BYKiiHCa americanus Lee. VIII: four specimens, under 
boards and debris; two specimens, under debris. XI: one, 
under sphagnum moss. XVIII: several specimens, in moss 
at base of tree. 

445. Byrrhus murinus Fab. VIII: several spcicimerm, under 
boards. 

446. Syncalypta echinata Lee. II: two specimens, at base 
of sedges; exceedingly rare in any locality. 

HETEROCERIDAE 

447. HEraRocERUS UNDATUS Melsh. II: four specimens, on 
mud shore. 

DASCYLLIDAE 

448. Cyphon VAHiABius Thunb. Ill: five specimens, secured 
by bating shrubs. VIII: two specimens, under boards. 
XI: three specimens, secured by beating foliage of tamarack. 
XIV; one specimen, on willow near pond. 

ELATERIBAE 

449. Tharops ruficornis Say. XIX: one specimen, on maple 

branch. • 

460. Fornax oechesides Newm. VIII: one specimen, in 
wash-up. 

461. MiCRoiiRUAOUS PECTIN ATTJS Lec. XII: one specimen, on 
foliage of maple. ^ 
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452. Adewcera iMPRESsicoLUs Say. VI: two specimens* 

under bark of yellow birch. 

453. Alaxjs oculatus L. VI: one specimen, under bark of 
dead yellow birch. 

454. Alaus myops Fab. VIII: three specimens, from wash-up, 
two alive, one dead, 

455. Gardiophorus convexus Say. VII: two specimens, 
secured by beating foliage of birch. 

456. Cardiophorus gagates Er. VI : one specimen, secured by 
beating foliage of yellow birch. 

457. Cardiophorus tenebrosus Lee. VII; two spi^cimens, 

stuMired by l>eating wild cherry. 

458. Cardiophorus convexuuus Lee. XIX : one specimen, se- 
cured by beating foliage of red-oak by trail to Whitefish Bay. 

459. Cryptohypnus abbreviatus Say. VI: one specimen, 
secured by beating foliage of yellow birch. VIII: two 
specimens, under board. XII: one specimen, secured by 
beating foliage of maple near post-office. 

460. Cryptohypnus" bicolor Esch. VII: one specimen, se- 
cured by beating brunches of wild cherry. XII: one speci- 
men, from foliage of birch near post-office. 

461. Monocepidius auritus Herbst. XII: two specimens, 
on viburnum blossoms, one tyjie A, the other type B. 

462. Elater manipularis Cand. IX: one specimen, on spruce 
log. XII: one spejcimen, on blossoms on mountain-ash near 
post-office. 

463. Elater pedalis Germ. XII: one specimen, on blossoms 
of viburnum near post-office. 

464. -Elater mixtus Hbst. VII: one specimen, secured by 
beating foliage of wild cherry. XVII: one specimen, on 
willow near shore of bay. 

465. Elater pullus Germ. XI: one specimen, on foliage of 
maple. 

466. Elater ltnteus Say. XII: one specimen, under loose 
bark of red-oak near post-office. 

467. Elater rubric us Say. XII; two specimens, on trunk of 
red-oak near schoolhouse. 
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408. Elatkk APiCATus Say. VIII: part of a specimen, in 
wash-up. XI: one specimen, secured by beating foliage of 
maple. 

409. EiiATEH AHKoiiATtJK Say. XII: two specimens, sc'cured by 
boating shrubs near post-office. 

470. DnAHTEiiiUH ELEGANs Fab. X; fic^veral specimens, under 
leaves at side of log. 

471. Megapenthes hogersit Horn. XI: two specimens, se- 
cured by beating shrubbery by side of road. 

472. Lomus abkuptus Say. VIII: one specimen, on top of log. 
X: one spc'cimeri, secured by beating foliage of shad-bush. 

473. Lumus hepaticus (lerm. XI: one specimen, secured by 
iRmting foliage of maple. XIX: one specimen, on willow. 

474. Luinus tarsalts Lee. VIII: t wo specimens, in wash-up. 

475. Agriotes mancub Say. VII: one specimen, secured by 
beating foliage of jack pine. XII: two 8j)ecimens, in birch 
near post-office, 

47(5. Aqhioteb htabilis Lee, XI: two Bpecimens, on foliage 
of white pine. XII: four specimens, on foliage of jack pine 
near post-office. 

477. Aguiotes fucosus Lee. VII: four specimens, secured by 
beating foliage of jack jiine. XII: one specimen, on willow 
near post-office. 

478. Aortotes pubescens Melsh. XII: four specimens, 
s(^cured by beating foliage of red-oak near post-office. 

479. Agriotes UMOstJs Lee. VIll: one specimen, in wash-up. 
IX: one specimen, l>eating willow. XI: three specimens, 
secured by beating foliage of birch. 

480. Agriotes OBEONOicoLLis Melsfi. XV: one specimen, 
secured by sweeping herbage. 

481. DoLOprus lateralis Esch. XV: three specimens, taken 

by bleating tamarack. . 

482. Melanotus decumanus Er. VIII: three spiicimens, in 
wash-up, two alive. IX: two specimens, on willows. 

483. Melanotus castanipbs Payk. XII: one specimen, on 
willows near post-office. XIX: several specimens, on 
willows in low places near trail. ♦ 



360 


A. W. Andrews 


484. Mblanotuh glandicolou Melsh. IV: two specimens, on 
spruce stump. IXa: two, on spruce log piles. XII: three 
specimens, under chips on top of spruce stump near post- 
office. 

485. Melanotus communis Gyll. XII: two specimens, in 
leaves in crotch of oak near post-office, 

486. Melanotus fissius Say. VIII: one specimen, in wash-up. 

487. Limonius aurifeh Lee. XV: two specimens, taken by 
treating willows. 

488. Limonius confusus Lee. VII; one specimen, on foliage 
of jack pine. 

489. Limonius aeger Lee. XIV: four specimens, taken by 
beating willow near pond. 

490. Limonius basiularis Say. VII: one specimen taken by 
l>eating foliage of cherry. 

491. Campylus phoductus Rand. VIII: one specimen, in 
wash-up, 

492. Athous brightwelli Kirby. XIX: one specimen, taken 
by beating willows in low places near trail. 

493. Atiious cucullatus Say. XI: one sixicimen, taken by 
boating foliage of balsam. 

494. Athous refi^exus Lee. VI: one specimen, taken by 
beating foliage of birch. 

495. Athous scapularis Say. XII: two specimens, from 
foliage of red-oak near post-office. 

496. Athous disualceatum Say. IXa: one specimen, crawling 
on spruce log pile. 

497. Notuodes duiutans Ix5c. XV: one specimen, taken by 
sweeping herbage. 

498. Serkiosomus honestus Rand. VIII: one specimen, in 
wash-up. 

499. Sericosomus viridanus Say. XII: one spticimen, on 
willows near post-office. 

500. Sehicosomus incongruub Lee. VIII: one specimen, in 
wash-up. 

501. Corymbites VIRENS Sch. VIII: one specimen, crawling 

on log. * 
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602. CouYMBiTES TEssELATUS L. VI: one specimen, taken by 
beating branches of yellow birch. VIII: one specimen, in 
wash-up, crawling on board. 

603. CoRYMBiTEs REBPEENDENS Esch. VI: two Specimens, 
taken by beating branches of birch. VIII: three specimens, 
in wash-up; others observed. 

604. CoBYMBiTES CYLiNDRiFORMis Hcrbst. VIII: oiie specimen, 
on board. 

505. CoRYMBiTEB spiNosus Lec. XIX: tw^o specimens, taken 
by beating foliage of oak near trail. 

506. CoRYMBiTEs 1 NBID 108 TTB Lec. XI: One specimen, taken 
by beating foliage of maple. XVII: one specimen, in wash- 
up. 

507. CORYMBITES sui.cicoLLis Say. XVII: one specimen, on 
sandy shore of bay. 

508. CORYMBITES TRioNDULATUB Raiul. VI: eight specimens, 
taken by beating brariches of spruce. 

509. CoRYMBiTBS PROPOLA Lfjc. XI: two specimens, flying 
over road; four secured bj^ beating branches of white pine. 

510. CoRYMBiTES HiEHOGLYPHicus Say. VI: two specimens, 
on foliage of pine by edge of small clearing in forest. VIII: 
three, found in wash-up. XI: three specimens, flying about 
foliage of white pine. 

511. CORYMBITES CKUC1ATU8 L. Ill: ODc specimen, on shrubs. 
IX: one specimen, crawling on board. X: one, under bark 
of yellow birch. 

512. CORYMBITES AERiPENNis Kirby. VI: one sjx^cimen, under 
bark of yellow birch. VIII: four specimens, from wash-up; 
fairly common all along beach. XI: four specimens, on 
foliage of white pine and spruce. 

513. CORYMBITES iNPLATus Say. XV: two specimens, taken 
by sweeping low herbage near edge of pond. 

$ 

BUPRESTJDAE 

514. Chalcophora vikginiknsis var. liACtrsTBis Lec. IV: five 
specimens, on branch of pine, pine tops. XII: several 
specimens, resting on sides of spruce stumps near post-office. 
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515. CiiALCopHORA IjIbekta Germ. VI: two specimens, on 
spruce stump. 

516. Dtcerca prolongata Lee. VI : one specimen, crawling 
on spruce log pile in woods. 

517. Dicekca divaricata Say. IXa: one specimen, on spruce 
log pile. XVII: two specimens, on log pile. 

518. Diceroa obsouka var. lurioa Fab. XII: two specimens, 
on small overturned white pine. XVII: one specimen, 
crawling on spruce log pile near shore. 

519. Dicekca spreta Gory. IXa: one specimen, on spruce 
log pile; one other observed. 

520. Dicekca tenebhosa Kirby. IXa: one specimen, on 
spruce log pile. 

521. Dicekca tuberculata ('hev. IXa: several specimens, 

resting on spruce logs near bank. 

522. PoEcinoNATA cYANiPES Sav. IXa: three specimens, 

crawling on spruc(‘ logs; others observed. X: one, crawling 
on spruce stimip. Xll: several specimens, on small over* 
turned white pine near post-office. 

523. Buprestis lineata Fab. VI: four specimens, crawling on 
spruce log pile in woods; a few others observed. Vlll: 
four specimens, crawling under debris. IXa: two specimens, 
crawling on spruce logs. XII: one specimen, crawling on 
spruce logs near post-office. 

524. Buprestis nuttallii var. consularis Gory. VI: two 
specimens, crawling on spmee logs in forest. VIII: two 
specimens, crawling up from wat/cr's edge. XVII: two 
specimens, alive in wash-up. IXa: two specimens, crawling 
on spruce log. 

525. Buphestis mac^uliventris Say. VI: four specimens, on 
spruce log pile. VIII: four specimens, resting on stones 
drying out in the sunlight after being thrown up on the 
shore by waves; others observed slowly crawling up from 
the water. IXa: two specimens, crawling on spruce logs. 

626. Buprestis pasciata Fab. VIII: six specimens, drying 
in sunlight on top of stones well up from action of waves; 
great numbers crawling in sand or dead, lying where the 
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waves had thrown them; very common. IX: four speci- 
mens, crawliixj^ on sand-dune; others scon. XI: one 
specimen, crawling on trunk of spruce. 

527. Bucrkbtis fasciata Fah. VIII: eight specimens, within 
ten feet of the w^ater. Nearly all were torpid or dead, and 
seemed to have become exhausted or to have dic^d after 
crawling up from tho water line. Most of the specimens 
were lying on their l)acks; many observed. The following 
year they were common likewise. Many were observed 
resting on the sand with the elytra partJy raised, apparently 
with the object of drying out the wings; many dead or 
torpid specimens were lying on their backs on the sand. 
IX: several specimens, restuig on sand-dune. IXa: one 
KfM)cimen, crawling on woodpile. 

528. Buprestis sulcicollis Lee. VIII: one specimen, crawl- 
ing on gravel beach. IX: one, resting on stone. 

529. Buprbistis striata var. impedita Say. VI: one speci- 
men, crawling on spruce log. VIII: one specimen, dead 
in wash-up; another, resting on spruce log near * water 
line. XVII: one specimen, on spruce log pile near 
shore. 

530. Melanophila longipes Say. V: four specimens, on 
burning stumps and on hot ashes; one, on a stump where 
the heat and steam had split open the bark, was observed 
to be eating the partly roasted larva of a buprestid. Thou- 
sands wore flying about the burnt-over area, resting on the 
charred sides of burning trunks, on the hot ashes, and on 
the writer. VIII: four specimens, in wash-up; many others 
observed; one specimen, on spruce log near edge of water; 
thousands dead and alive observed in wash-up. XVII: 
one specimen, on log pile. 

631. Melanophii^ pulvoguttata Harr. IV: one specimen, 
crawling on spruce stump. V : several specimens, on 
scorched trunks of spruce on edge of burning area. VIII: 
four specimens, from wash-up; fairly common, dead and 
alive. XVII: one, on trunk of spruce. XVIII: four 
specimens, on trunk of hemlock. 
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532. Melanophila aeneola Melsh. VI: three specimens, on 
truiik of white pine. VIII: several specimens, crawling on 
logs washed up on shore. 

533. Chrysobothbis femorata Fab. IXa: several specimens, 
crawling on woodpile. 

534. Chrysobothbis feoricoba Gory. IV: one specimen, on 
trunk of pine. VI: one specimen, on trunk of pine, IXa: 
one specimen, on spruce log. XI: one specimen, on spruce 
log. XVII: one specimen, on board in wash-up. 

535. Chrysobothris pentipes Germ. VIII: one specimen, 
crawling on stone. IXa: three sfiecimens, on spruce logs; 
others observed. XI: one sj^ecimen, on trunk of pine. 

536. Chrybobothris blanch ardi Horn. IXa: two specimens, 
crawling on spruce logs. 

537. Chrybobothris trinervia Kirby. IXa: two specimens, 
on spruce log pile. 

538. Agrilub torquatus Lee. XI: four specimens, secured 
by beating foliage of pine. 

539. Agrilus otiosus var. defectus Lee. X: one specimen, on 
trunk of oak. 

540. Agriltjs biuneatus Web. XVII: one specimen, on 
trunk of poplar; others observed. 

541. Agrilub acutjpennis Mann. XVII: one specimen, on 
oak near shore of Whitefish Bay. 

542. Agrilur ANXiUB Gory. V: three specimens, on trunk of 
yellow birch, edge of burnt area. X: several specimens, rest- 
ing and flying about trunks of paper birch. 

543. Agriltjs politub Say. V: one specimen, on trunk of 
paper birch. XVIII: two specimens, on trunk of fallen 
paper birch. 

544. Brachys ovata Web. XII: one specimen, feeding on 
foliage of small red-oak. 

645, Brachys aekosa Melsh. XI: one specimen, feeding on 
leaf of small oak. XII: one specimen, on foliage of small 
red-oak near post-officx^. 
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LAMPVRIDAE 

546. Cemtoh BASiiiis Lee. XI: one specimen, on foliage of 
maple. XII: one specimen, on foliage of willow near post- 
office. 

547. Enos thoracicus Rand. XV: one specimen, on willow. 

548. Eros aoroka Herbst. VIII: one specimen, in wash-up. 

549. Eros humeralis Fab. Ill: one specimen, secured by 
boating shrubs by shore of lake. XII: two sfRjcimens, in 
foliage of willow near post-office. 

550. Eros crknatus Germ. XIX: one specimen, on willow. 

551. Platerob MODESTiTB Sav. XIX: .six specimens, on 

shrubbery. 

652. Galochromits perpacetus Say. XV: two spticimens, 
on willows. 

553 . Lucidota atra Fab. Ill: one specimen, secured by 
sweeping herbage. 

554. Eleychnia corrusca L. Ill: two specimens, secured by 
l)eating herbage by shore of lake. 

555. Photinus pyralis L. Ill: one specimen, on willow by 
shore of lake. VII; one specimen, secured by beating 
foliage of wild cherry. XIX: one, on willow. 

556. Photouis pennsylvanica DcG. VIII: two specimens, 
in wash-up. XI: two specimens, taken by beating foliage 
of maple. 

557. Podabrus tomentosos Say. VII: nine specimens, taken 
by beating foliage of jack pine. 

568. Telephorus vilts Lee. XIV: one specimen, on low 
herbage. 

669. Ti:lephorus carolinub Fab. Ill: six specimens, on 
spirea by edge of lake. VII: two specimens, on foliage of 
jack pine. VIII: three specimens, in wash-up. IX: four 
specimens, taken by beating willows. 

660. Telephorus fbaxini Say. XII: several specimens, 
taken by beating willows near post-office. 

561. Telephortts NiOBixtrLus Lee. IX: four specimens, on 
willows. 
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MALACHIDAE 

662. CoLLOPs viTTATUB fc^ay. VIII: one specimen; under 
debris on lake shore; two specimens, under debris in wash-up. 

C LERI DAE 

563. Trichodeb nuttalli Kirby. Ill: two sixicimens, on 
spirea blossoms hy short* of lake. 

564. Enocleros quadrtguttatxjs Oliv. var. near dubiits Spin. 
X: two specimens, on spruce stump. 

565. Enoolekus muttkowbkji Wolcott. IV: two specimens, 
sunning on spruce stumps. X: one specimen, on spruce 
stump; '*rare in any locality.^’ 

566. Thanasimus ottbius Fab. IV: three specimens, on spruce 
stump. VIII: two specimens, dead, on sand. XII: two 
specimens, sunning on spruce stump near post-office. 

567. TuANABiMirB UNDTJLATtTs Say. XII: one specimen, on 
spnice stump near post-office, 

568. Thanasimus iindulatus var. nubilus Klug. IV: two 

* specimens, sunning on spruce stumps. 

569. PnvLLOBAENirs dislocattjs Say. VI: one specimen, on 
spruce log pile in small clearing in woods. 

570. (Ihartessa P1L08A Forst. VI: one specimen, taken by 
beating shrubs in small opening in woods. 

571. Necrobia vioLACEtis L. XIII: one specimen, on bones 
in barnyard. 

PfINIDAE 

572. Hadrobregmus errans Melsh. VIII: two specimens, in 
debris. XV: one, under debris. XVII: one specimen, in 
wash-up. 

573. Habrobregmus caRinatus Say. VIII: two specimens, 
under board. 

574. Anobium notatum Say. IV: one specimen, on dead 
paper birch. 

575. Ptibinus hitficornis Web. IV: one specimen, on dead 
branch of oak. 
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576. BosTRYCHtis BICORN IS Web. IV: one Sfwcimen, on dead 
paper birch. 

577. DiNoniCRus substhiatus Payk. IV: one specimen, under 
chip on top of spruce stump. 

CIOIDAE 

578. Cis FXISCIPE8 Mellie. XII: one specimen, under fungus on 

stump. ^ 

LUCAN I DAE 

579. Lucanus rLACinirs Say. XII: two specimens, in dead 
wood at base of bass-wood near post-office. 

580. pLATYcEHirs DEPREssus Lec. VI: one specimen, dug out 
of dead wood in n^d-oak. XII: one specimen, under log 
near post-office. 

581. Cekuchus piceus Web. VI: one, dug out of rotten red- 
oak. VIII: two specimens, under board. XII: two speci- 
mens, on dead wood of red-oak near po8t-offic<^. 

SCARABAEIDAE 

582. Onthophagijs hecate Panz. IV: two specimens, in de- 
cayed fungus at base of stump. VIII: one specimen, in 
wash-up. XVII: two specimens, in decayed fungus. 

583. Aiooiaua spissipkh IjCC. VIII : one specimen under board 
on shore; a very rare species in any locality. 

584. Aphodius hamatus Say. Va: one specimen, in decayed 
fungus. VIII: one vspecimen, in wash-up. XI: two speci- 
mens, in dung. XIII: four sjK^cimens, in dung; others 
observed. XIX: two specimens, in deer dung on trail. 

585. Aphodius fimetakius L. XI: three specimens, in dung. 
XII: one specimen, in dung in road to post-office. 

586. Aphodius huricola Melsh. II: two specimens, under 
debris. Va: two specimens, in decayed fungus. VIII: 
several specimens, under boards and debris! XIII: two 
specimens, in dung, XVII: two specimens, in wash-up. 

587. Aphodius foetidus Fab. XII: two specimens, in dung on 
road to post-office. 
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588. Aphodiub ghanaejus L. XVII: three specimene, in de- 
cayed fungus near shore. 

589. Aphoditts vittatus Say. XIX: two specimens, in deer 
dung on trail to bay. 

590. ApHomuB inquinatus Herbst. VIII: one sptTJmen, in 
dung on lake shore, 

591. GnoTOtTpEs eop::riei Germ. XVIII: one specimen, in 

fungus. « 

592. Oeotkupeb blackbijunu Fab. XIX: one specimen, in 
doer dung on trail to bay. 

593. Geotkupes baeyi Jok. XIX: one specimen, in deer dung 
on trail to bay. 

594. Trox uNUSTRiATtm Beauv. XII: one specimen, under 
dead gull in jack pine grove near post-office. 

595. Trox foveicollis Harr. IX: two specimens, under dead 
gull. XIV: one, under dead gull. 

596. Hoplia babbata Blatchley. Ill: two specimens, on 
blossoms of spirea. VlII; one specimen, in wash-up. IX: 
one, on willow. XII: one specimen, on spirea blo.s.soms 
near post-office. 

597. Hoplia tkifasciata Say. Ill: one specimen, on iris 
blossoms on shore. XII: one, on viburnum blossoms. 

598. Diciielonycha elongata Fab. IV: one specimen, taken 
by l)eating birch on ridge. XIX: one specimen, on willows. 

599. Dichelonycha subvittata I^ec. IX: two specimens, on 
small birch. 

600. Dichelonycha puscula Lee. XIX: two specimens, on 
willows near trail. 

601. Dichelonycha albicollis Burm. VIII: one specimen, 
in wash-up. XI: one, secured by boating white pine. XII: 
two specimens, taken by beating foliage of small white pine 
near post-office. 

602. Sebica vespertina Gyll. VTII: one specimen, alive in 
wash-up; a second one, dead on the water’s edge. XVIt: 
one specimen, in wash-up. 

803. Sehica THisTis Lee. VIII: two specimens, under boards 
near water’s edge. 
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604. Serica fimbriata Lee. XI: one specimen, under moss. 

605. Serica seeicea 111. XIX: one specimen, dead on trail. 

606. Serica carinata Blatchley. VIII: one specimen, under 
debris. 

607. Macrouactvlus subspinosus Fab. X: two specimens, 
on wild rose blossoms; others observed, 

608. Diplotaxis sohdida Say. XII: two specimens, under 
dead gull in jack pine grove near post-office. 

609. Diplotaxis tristis Kirby. VIII: one specimen under 
board by shore of lake. XI: one specimen, taken by 
beating foliage. 

610. Lachxosterna fusca Froh. XII: one dead specimen, 
on sand under sweet-gale bushes near post-office. 

611. Lachnostkrna dubta Smith. VIII: several specimens, 
dead in wash-up. IX: a small number of dead specimens, 
scattered about on sand under willows and other shrubs. 

612. Laciinostehna marginalis Lee. IX: one specimen, 

crawling on willow. 

613. Lachnosterna rugosa Melsh, VIII: two specimens, in 
wash-up, XII: one specimen, flying at night near post- 
office. XIX: three specimens, on willows near trail. 

614. Lachnosterna grandis Smitli. VIII: several specimens, 
in debris of wash-up. 

615. Lachnosterna gibbosa Burm. IX: three specimens, in 
foliage of willows. XII: one specimen, on willows near shore. 

616. Lachnosterna crenulata Froh. IX: one specimen, 

taken by beating willows. 

617. Strigodehma arboricola Fab. IX: two specimens, fly* 
ing about willows. 

618. CoTALPA lanigera L. VIII: one specimen, old and 
battered, in wash-up. 

616. Ligyrus relictus Say. VIII: one dead specimen, in 
wash-up. 

620. Osmoderma scabra Beauv. VIII: two specimens, in 
wash-up. TX: one specimen, under board. IXa: one 
specimen, in spruce log pile. XVII: one specimen, on log 
pile near shore. 
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621. Trichius pigrr Fab. Ill: two specimens, in flowers of 
dewberry, VIII: one specimen, alive in wash-up. XII: 
one specimen, on blossoms of mountain-ash near post-office. 

622. Tkichius affinis Gory. XIX: one sjx^ciinen, in blossoms 
of red raspberry near trail. 

SPONDYLIDAE 

623. Parandua buxjnnea Fab, VI: two specimens, in dry 
rotted oak. 

624. Spondylis upifoiimis Mann. VIII: two specimens, under 
pine boards on lake shore. 

VFAiAMBYmUAE 

625. Ohthosoma brunneum Forst. XVIII: one specimen, on 
trunk of pine. 

626. Tuaoosoma harrisu Lee. VI: one specimen, on pine log* 
VIII: two specimens, in wash-up, one dead, one alive. Xt: 
one specimen, on pine stump. 

627. AsKMtm moestum Hald. VIII; fifteen specimens, in 
wash-up, nearly all alive; common. 

628. Criocephaluh agrestis Kirby. VI: two sp(‘cimenR, on 
trunk of pine in forest. VIII: several specimens, in wash-up, 
one dead. IXa: several specimens, under-side of spruce 
logs in k»g pile. 

629. Tetropium ciENAMUP'rKUtrM Kirby. VI: one specimen, 
crawling on trunk of pine. 

630. Gonocalujs collahis Kirby. VIII: one specimen, 
crawling on log washed up on shore. 

631. Physocnemum brevilineum Ray. XI: one specimen, 
on trunk of yellow birch. XII: one, on blossoms of shrub, 

632. Phymatodes dimidiatxts Kirby. Ill: two specimens, on 
spirea blossoms. VI; one specimen, on trunk of spruce, 
VIII: one specimen, dead under debris. XII: one, on 
blossoms of shrub. 

633. Mebium PROTEUS Kirby. Ill: one specimen, on spirea 
blossoms. 
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634. Elaphidion vix^losum Fab. XI: one specimen, on branch 
of maple. XII: one, secured by beating foliage of maple. 

635. Molorchus longicolus Lee. Ill* one specimen, on 
flowers of spirea. 

636. Callimoxys sanoutnicollis Oliv. XII: two specimens, 
on blossoms of spirca. 

637. CALnoiDKB NOBiLis Say. IXa: one specimen, on spruce 
log. XI: one specimen, on trunk of yellow birch. 

638. Arhopalus fulminanb Fab. IXa: one specimen, in 
woodpile. 

639. Xylotrechtjs colontjs Fab. IV: three specimens, on 
decayed maple on top of ridge. VI: four specimens, on 

^ trunks of maple. XIX: fouf specimens, on spruce log. 

640. Xyu)Trechus bauittatus Germ. VI: two specimens, on 
trunk of pine. 

641. Xylotrechus Undulatub Say. IV: one specimen, on 
spruce stump. VI: three specimens, on trunks of spruce. 
VIII: four specimens, from wash-up, two alive. IXa: three 
specimens, sunning on spruce logs. 

642. Neoclytub mubtcatulub Kirby. Ill: one sjKicimen, on 
spirea. IV: one specimen, crawling on spruce stump. VIII: 
two sptHurnens, in debris on shore; one specimen, in wash-up. 
XI: one specimen, on small white pine. XII: one, taken 
by beating branches of spruce. 

648. Neoclytus erythrocephalus Fab. Ill: one specimen, 
on spirea blossoms. 

644. Clytanthus ruricoia Oliv. VIII: one specimen, dead 
in debris. XVII: one specimen, in blossoms of wild rose 
near shore, 

645. Desmocerus palliatub Forst. XIX: one s^mcimen, on 
willow near trail. 

646. Encyclops caerttleus Say. VI: one specimen, taken by 
beating foliage of yellow birch. 

647. Rhagium tiNEATUM OHv. VI: three specimens, in crev- 
ices of pine stumps. IXa: one specimen, on spruce 
logs, XII: three, under chips placed on top of pine 
stumps. 
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648. Pachyta MONTIC01.A Rand. XII: two specimens, under- 
side of spruce log. 

649. Pachyta rttgipjcnnis Newm. XVIII: one specimen, on 
trunk of fallen pine, 

650. Anthophilax viridis I^ec. VIII: two specimens, alive 
in debris on shore. 

651. Acmaeops PBOTEtJB Kirby. IXa: one specimen, on spruce 
log, XII: three sjxiciinene; black var., on milfoil blossoms. 

652. Acmaeops pratensis Laich. Ill: two specimens, on 

spirea. VIII: one specimen, in debris, 

653. Oaurotes cyanipennis Say. Ill; two specimens, on 

blossoms of spirea. VI : one specimen, on trunk of yellow 
birch. VllI: one specimen; dead in wash-up. 

654. Bellamira scalaris Say, VI: one specimen, on trunk of 
yellow birch. VIII: one specimen, dead in wash-up. IXa: 
one specimen, crawling on birch log. ^ 

655. Typocrrus velutinus Oliv. Ill; two specimens, ott* 

dewberry blossoms. VIII: two specimens, in wash-up. 

656. Leptura plebkja Rand, black form. Ill: one specimen, 
on spirea blossoms. 

657. Leptura americana Hald. XVII: one specimen, on 
blossoms of mountain-ash. 

658. Leptura niorella Say. Ill: four specimens, on spirea 
and dewberry blossoms. IV: one specimen, on fallen paper 
birch. VIII: two specimens, from wash-up; fairly common, 
about half-dead; four specimens, from wash-up, alive; 
others observed, alive and dead. IXa: two specimens, 
crawling on log pile. 

669, Leptura nigkella Say., light form. Ill: one specimen, 
on spirea blossoms. JV: several specimens, on trunk of 
birch. VIII; one spfjcimen, in wash-up. IXa: one speci- 
men, on spruce log. XI: two specimens, beaten from 

foliage of birch. XVII: one specimen, in wash-up. 

660, Leptura canadensis Fab. Ill: two specimens, male and 
female in coitUf on blossoms of spirea. VIII: four specimens, 
in wash-up; many others observed, alive and dead. IXa: 
two specimens, crawling on spruce log pile. 
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661. Leptura rubric a Say. Ill: two specimens, on spirea, 

662. Leptura vagans Oliv. Ill: four specimens, on spirea 
blossoms. 

663. Leptura chrysocoma Kirby. Ill: two specimens, on 
spirea; many observed. VIII: two specimens, in wash-up; 
many others observed, some alive, many dead and water- 
worn. 

064. Leptura proxima Say. Ill: two specimens, in dewberry 
blossoms. IXa: two specimens, on spruce log piles. 

665. Leptura biforis Newm. XII: one specimen, on blossoms 
of mountain-ash. 

66(5. Leptura tibialis Lee. Ill: one specimen, in dewberry 
blossoms. IV: one specimen, on under-side of fallen birch. 
VI: one specimen, taken by beating foliage of maple. VIII: 
one specimen, in wash-up XIT: one, on blossoms of mil- 
foil 

667. Leptura tibialis Lee. var. XII: two, found on blos- 
soms of milfoil. 

668. Leptura vittata Germ. Ill: two specimens, on dew- 
berry blossoms. VIII: one specimen, in wash-up. IXa: 
one specimen, on log pile. 

669. Leptura pubera Say. Ill: two specimens, on meadow- 
sweet. XII: three, on blossoms of milfoil. 

670. Leptura mftabilis Newm. IV: one specimen, running 
about on fallen birch. 

671. Monorammus titillator Fab. VI: several specimens, 
on trunks of pine. 

672. Monohammus scutbllatus Say. IV: one specimen, 
under-side of spruce log; one or two seen on or under every 
log. V: one specimen, on charred trunk of spruce. VIII: 
four specimens, alive in wash-up; fairly common. IXa: 
one, taken on spruce log piles; others observed. XI: one 
specimen, on spruce. 

673. Monohammus confubor Kirby. IV: one specimen, on 
under-side of spruce log; others seen. V: one specimen, 
flying from burning area. VIII: one specamen, in wash-up. 
VI: one specimen, on pine log. 
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674. Leptosttlxts commixtub Hald. VI: one specimen, on 
pine trunk. 

675. Leptostylits macula Say. VI: one specimen, on trunk 
of maple. VIII: one vspecimen, in wash-up. 

676. Urookaphib fasciatub DcG. VI: one specimen, female, 
on trunk of maple. VIII: one vSpecimen, in wash-up. 

677. PoooNOCHERUB MixTus Haiti. VT: two specimens, taken 
by beating dead branch of pine. IXa: three specimens, 
resting on spmee logs. 

678. Saperda CANDIDA Fab. XU: one specimen, at night, 
alighted on Me Alpine’s coat. 

679. Saperda vestita Say. XVII : two specimens, in wash-up. 

680. Saperda tridentata Oliv. XVII: two specimens, in 
wash-up. 

681. Saperda moebta Lee. VIII: one specimen, in wash-up. 
IX: four specimens, on balm of Gilead; others observed. 

682. Saperda concolor Lee. VI: one specimen, taken by 
beating willows. 

CHRYSOMELJDAE 

683. Donacia HYPOLEtJCA Lee. IX: five specimens, on sedges 
growing at edges of pool. 

684. Donacia piscatkix Loo. XVI: one specimen, in blossom 
of yellow water-lily. 

685. Donacia hirticollis Kirby. Form with yellow brown 
elytra. I: eight specimens, on lily pads; numbers flying 
on surface of pond. XVI: four specimens, in partly opened 
buds of yellow water-lilies. 

686. Donacu PRoxiMA Kirby. I: four specimens, on lily pads; 
not common. XVI: fifteen specimens, submerged about an 
mch and clinging to lily pads; hundreds observed. 

687. Donacia stjbtilis Kunze. I: ten specimens, on sedges 
growing near shore. XVI : four specimens, on sedges growing 
in water of pond. 

688. Donacia ruoosa Lee. I: two specimens, on sedges 
growing near shore. XVI: several specimens, on sedges. 
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689. Donacia EMAHCriNATA Kitby. I: four specimens, on 
sedges. XVI: two specimens, on sedges. 

690. Donacia meg a corn ib Biatchley. I: three specimcms, on 
sedges growing in water near shore. XVI: four specimens, 
on sedges growing in water of pond. 

691. Orsodachna atra var. CHtu>RENi Kirby. IX: two speci- 
mens, on willows. XV: one, taken by teating willows. 

692. SvNETA FERUiJGiNEA Derm. XI: one sp<^cirnen, taken 
by b(mting shrubs by side of road. 

603. Lema trilineata Oliv. XII: two spoeiinens, in potato 
blossoms near post-office. 

694. ChiLAMYS pjacata Fab. Ill : two specimens, on goldenrod. 
XII: one spcciinen, taken by sweeping roadside herbage. 

695. Rassareits foumosus var. sulforipennis Molsh. Ill: 
two specimens, taken by beating willows. XVII : one 
specimen, taken by beating willows near shore. 

696. CiiypTocEPHALUs QUAnumACULATOB var. notatub Fab. 
IX: one specimen, on willow. 

697. Cryi^tocephaujs quadropeex Newm. XIV: two s^ieci- 
mens on willows. 

698. Cryi*tocephalus venubtus var. hamatub Molsh. VIII: 
two specimens, on under-side of board. IX: two specimens, 
taken by beating small birch. 

699. Pachybrachys autoeycus var. difficilis Fall. XII: 
one specimen, on willow near post-office. Ill: one specimen, 
on willow. 

700. Pachybrachys hepaticits Melsh. Ill: one sjiecimen, on 
willow. 

701. Pachybrachys inpacstcs Hald. Ill: one specimen, 
taken by beating willow. IX: two specimens, taken by 
beating willows. 

702. Diachus AiTBATUs Fab. Ill: one specimen, taken by- 

beating willows. , 

703. Aooxus viTiB L. HI: one specimen, on willow. IX: 
two, on willows. XIX: two, on willows. 

704. CHitYsocHtTs AUBATUS Fab. VIII: several specimens, on 
shore; occurred by hundreds in the distajice of a mile, dead 
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and alive. X: one, on dogbane; only one, observed on 
proper food plant. 

705. Gkaphops pubescens Melsh. Ill: two specimens, taken 
by sweeping herbage. XIV: one, found by Ix^ating shrubs. 

706. C 0 LAPSI 8 BRUNNEA Fab. XII: one specimen, in straw- 
berry blossoms near post-office. XIV: one, on strawberry 
vine. 

707. pRAsociTRis viTTATA Oliv. 1.* ouc Specimen, on water 
plants. XV: two, on marsh vogfitation. 

708. Leptinotarsa 10-eineata Say. XII: several specimens, 
on potato vines in patch near post-office; scarce. 

709. Labidomera clivicoi.lis Kirby. Ill: one specimen, on 
milkweed. IX: one, on milkweed. 

710. Calliorapha eeegans Oliv. Ill: two specimens, on 
goldenrod. IX: one specimen, on arrow-head in marshy 
place. XV: one, on marsh plants. 

711. Calligrapha scalaris Lee. VIII: one specimen, dead 
in wash-uj). XI: one specimen, on foliage of paper birch. 
XIX: one spoeimon, taken by beating small birch. 

712. Calugrapha philadelphica L. Ill: one specimen, on 
willows. VIII; one specimen, in wash-up, dead and con- 
siderably water- worn. 

713. Calugrapha multipunctata var. bigsbyana Kirby. Ill: 
one 8p<icimcn, Inating willows. XIV: two, on willows, 

714. Gastrotdea polygoni L. XIX: two specimens, on willows 
by edge of small marsh near trail. 

715. Lina scripta Fab. Ill: one specimen, on willow. IX: 
on willows, 

716. Lina obsolbta Say. Ill: three specimens, taken by 
beating willows. IX: two specimens, feeding on small 
willows. XIX; two specimens, on willow near trail. 

717. Lina interrupta Fab. IX: two specimens, on willows. 

718. Gonioctena arctica Mann. (?) VIII: one specimen, in 
wash-up. 

719. Gonioctena pallida L. Ill: one specimen, on willows. 

720. Cerotoma trifurcata Forst. IX: one specimen, occur- 
ring on beach-pea. 



377 


The Cohoptera of Whitefieh Point 

721. Lttperus varicornis Lee. VIII: two specimens, under 
boards on lake shore. IX: one specimen, under drifted 
weeds, 

722. Diabrotica 12-punctata Oliv. Ill: three sjx'cimcns, on 
spirea blossoms. VIII: one specimen, under board. XII: 
one spt^cimen, taken by beating willows near post-office. 
XVII: two specimens, on willows near shore. 

723. Trirhabda tomentosa L. Ill: two specimens, on 
willows. VIII: one specimen, alive in wash-up. IX: one 
specimen, taken by beating willows. 

724. Trirhabda flavolimbata Mann. Ill: one specimen, on 
goldenrod. XVII: one specimen, on goldenrod near shore. 

725. Trirhabda buevicohlis I^ec. Ill: one specimen, taken 
by beating willows. IX: one specimen, on willows. 

726. Adimonia 6-vittata Ia?c. IX: one specimen, on willow. 

727. Adimonia cavicollis Lee. VIII: one specimen, alive 
in debris. X; one, on wild cherry. 

728. Galerucella mahginella Kirby. XII: one specimen, 
on willow near lake shore. 

729. Galerucella sagittariae Gyll. Ill: two specimens, 
taken by beating herbage. 

730. Oedionyohis gibbitarsih Say* IX: one specimen, on 
milfoil. 

731. Oedionychis viaks 111. X: one specimen, on tansy 
blossoms. 

732. Oedionychis vians var. concinna Fab. HI: two speci- 
mens, on willows. 

733. Oedionychis quercata var. umbalis Melsh. Ill: one 

, specimen, taken by beating herbage. 

734. Dibonycha pennsvlvanica III. IX: one specimen, on 
willows. 

735. Dibonycha quinquevittata Say. Ill: one specimen, on 
willows. VIII: one specimen, dead in wash-up. IX: 
several specimens, on willows. XIX: ond specimen, on 
willow near trail. 

736* Haltica bimargin ata Say. Ill: one specimen, on 
goldenrod. VIII: one specimen, under debris. 
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737. Haltica chaltbka 111. XVII: one specimen, on willows 
near shore. 

738. Haltica ignita 111. Ill: one specimen, on foliage of 
goldenrod. 

739. Haltica punctipknnis Lee. VIII: several specimens, in 
wash-up; common, X: wild cherry trees swarming with 
these beetles; leaves partly destroyed. 

740. Haltica cuprasckns Blatchley. Ill: one specimen, taken 
by beating willows. XII: one specimen, taken by beating 
foliage of paper birch near post-office. 

741. Crepidodeka helxinus L. VTII: one 8|)ccimen, on 
water's edge. XI: one specimen, on willow by side of 
forest road. 

742. (.'halepus hubua Web. XI: one sjxjcimen, taken by 
beating foliage of oak. 

743. ("halkpus nervosa Panz. Ill: two s|xicimens, on golden- 
rod leaves. XVII: one specimen, on foliage near shore. 

744. CopTOCYCLA siGNiFERA ‘ Herbst. Ill: one specimen, on 
s{Hicies of Convolvulus. 

745. Chelymorpha aygus Herbst. X: one specimen, on dog- 
bane. XIX: two specimens, on dogbane near trail to bay. 

BRUCH I DAE 

746. Rruchus mimus Say. XII: one specimen, on blossom of 
field-daisy by side of road to post-office. 

TENEBRIONIDAE 

747. Nyctobatus pennsylvanica DeG. IV: two specimens, 
under bark of dead birch; others seen. Va: several speci* 
mens, under bark of old birch growing at edge of cedar 
swamp. XII: several specimens, under bark of dead oak 
near post-officii. 

748. Iphthimus opacus Lee. IV; Va: two specimens, in 
partly dried fungus growing on side of log. VIII: four 
specimens, in wash-up, two dead, two alive; very common. 
XVII: several specimens, in wash-up; not common on this 
shore. 
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749. Upis ceramboides L. VIII: four specimens, in wash-up; 
very common, dead and alive. XVII: six specimens, in 
fresh fungi growing on old dock. 

750. Hai'Eandrus concolor Iajc. IV: six specimens, under 
bark of dead birch. VIII: two specimens, under boards. 

751. XvLOFiNUS sapkrdioides Oliv. XII: one specimen, under 
bark of oak near post-office. 

752. Tenebkio obsourus Fab. IV: four specimens, under 
bark of dead birch. VIII: four specimens, in wash-up, 
XVII: one specimen, in wash-up. 

753. Tenebrio molitor L. VIII: one specimen, dead in 
wash-up. 

754. Tenebrio tenebrioides Beauv. VIII: one specimen, 
dead in wash-up. 

755. Diaperis macula ta Oliv. Va: XII: three specimens, in 
fleshy fungus near post-office. 

756. Hoplocephala bicornis Oliv. IV: several 8|x^cimens, in 
partly dried fungus growing on^ spruce stump; many larvae 
observed. 

757. Platydema americanum Lap. VIII: two specimens, in 
wash-up. 

758. Boletotherus bifukcus Fab. IV: four s^iccimons, in 
dried bracket fungus growing at base of spruce stump. XIX: 
four specimens, in dried bracket fungus; many more observed. 

759. Boletophaoits depressus Hand. IV: several specimens, 
in partly dried fungus, growing at base of spruce stump. 

CISTELIDAE 

760. Allecula punctulata Melsh. VIII: one spt'cimen, 
crawling on log. 

761. Htmnorus NIGER Melsh. VI: one specimen, in fungus 
growing at base of yellow birch. VIII: one specimen, under 
debris. 

762. IsoMiRA QtJADRisTRiATA Coup. Va: four* specimens, in 
fungus in cedar swamp. VIII: four specimens, in wash-up. 

763. Andhochirus erythropus Kirby. IV: one specimen, 
on spruce stump. 
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MELANDRYIDAE 

764. Penthe OBLiQiTATA Fab. Va: one specimen, from growing 
fungus, 

765. Stnchroa punctata Newm. VT: three specimens, under 
loose bark of yellow birch. VIII: one specimen, thrown up 
on sand by waves, 

766. Mklandrya striata Say. IV: one specimen, running 
on stump, 

767. Emmesa connectknb Newm. VIII: one specimen, crawl- 
ing on board, 

768. ScoTOCHROA BASALis Lec. XII: one specimen, dead on 
sand beneath sweet-gale bush near post-office. 

769. Serropalpus barbatus Schall. II: four specimens, 

under debris, VIII; four specimens, in wash-up and in 
debris, three alive, one dead. IX: four specimens, under 
boards. XVII: two specimens, under board on shore-line. 

770. Dircaea LiTURATA Lcc. XII: one specimen, flying near 
post-office. 

771. Eustrophus confinis Lec. VI: one specimen, in fungus. 

772. Hallombnus scapularis Lec. VIII: two specimens, 

under debris. 

773. Haulomenus debilis Lec. Ill: three specimens, taken 
by beating spii'ea. XIX: one, on shrub. 

PYTUIDAE 

774. Crymodes discicollis Lec. VIII: two specimens, in 
wash-up; one specimen on log, XII: two specimens, under 
chip traps on top of freshly cut spruce stumps near post-office. 

775. Pytho depressus L. XII: four specimens, on under-side 
of firewood near post-office. 

776. Prioonathus monilicornis Rand. Ill: one specimen, 
in crevice of pine trunk on shore of marsh. 

777. Salpingus alternatus Lec. XII: two specimens, se- 
cured by beating pine branches. 
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OEDEMERIDAE 

778, Ditylub caebuleus Rand, IV: one specimen, on bark 
of spruce stump* 


CEPHALOJDAE 

779. Cbphaloon lepturideb Newm. Ill: tliree specimens, on 
spirea blossoms. VIII : ten specimens, picked up from 
wash-up ; many observed. 

780. Cephaloon unoulare Lee. VIII: six specimens, alive 
in debris. 


MORDELLIDAE 

781. Anaspib bufa Say. X: five specimens, on blossoms of 
wild rose, 

782. Mordella scutelearib Fab. X: two specimens, on 
blossoms of wild rose. XII: one specimen, on blossoms of 
dewberry near post-office. 

783. Mordella marginata Melsh. Ill: four specunens, on 
blossoms of spirea. X: two specimens, on wild rose blos- 
soms, 

784. Mordellibtena biplagiata Helm. X: one specimen, on 
blossoms of wild rose. 

785. Mordellibtena comata Lee. X: two specimens, on 

blossoms of wild rose. 

ANTIllCIDAE 

786. Notoxus BiPABCiATUs Lee, XII: one specimen, from 
blossoms of mountain-ash. 

787. Notoxus anchora Hentz. Vttl: one specimen, under 
damp leaves by side of log on shore. XV: two, taken by 
beating foliage. 

788. MAnpOBUS cmcTus Say. XVII: one s^cimen, under 
debris on shore. 

789. Fobmicomus mxjndus Lee. XII: several specimens, on 
spirea blossoms near post>office. 
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790. Anthicxjs flokalis VIII: one specimen, in debris on 
shore. XII: three specimens, on blossoms of mountain-ash 
near post-office. 

791. Anthicus scabhiceps Lee, XII: two specimens, beaten 
from mountain-ash. 

792. Anthicus ephippium Laf. VIII: two specimens, under 
damp debris. 

793. Anthicus coracinus Ix?c. XII: one specimen, found by 
sifting leaves at base of spruce stump. 

794. Anthicus granularis Lee. VIII; one specimen, under 
debris. 

795. Anthicus melancholicus Laf. XVIII: three specimens, 
under log. 

796. Sapintus fulvipks Laf. XVII: one specimen, undqt 
board near shore of bay. 

797. Amblyderus fallens var. A Lee. VIII: three specimens, 
running about in damp sand near edge of water. 

FYROCHROIDAE 

798. Dendroides canadensis Lat. VI: six specimens, taken 
by beating foliage of maple. 

799. Dendroides cONCOLou Newm. VI: five specimens, under 
bark of yellow birch. 


MELOIDAE 

800. Macrobasis untcolor Kirby. Ill: one specimen, on 
ironweed. XII: one specimen, on willow near post-office. 
SOL Epicauta triohrus Pall. XIV: one specimen, on willow. 

BHENTHJDAE 

802. Eupsalis minuta Dury. XII: one specimen, on end of 
recently cut spruce log near post-office. 

RHYNCHJTIDAE 

803. Auletes subfasciatus IMeU. XIL 

804. Eugnamptus collaris Fab. Ill: one specimen, color var., 
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taken by sweeping herbage. XI: one specimen, on herbage 
growing at side of road. 

ATTELABJDAE 

805. Attolabus rhois Boh. Ill: one specimen, taken by 
beating alders. 

0T20RHYNCH7DAE 

806. Hormoiuts undulatus Uhlor. VIII: one specimen, 

I' under-side of chip on shore. 

807. Neoptochus adspersus Boh. Ill: one specimen, taken 
by sweeping herbage. VIII: one specimen, on chip near 
water’s edg(^; range heretofore given as Florida and Georgia. 

808. Otiorhynohtjs ovatus L. VIII: one specimen, alive in 
wash-up. IX: two specimens, under board on moist sand. 
XI: one specimen, taken by beating foliage by side of road. 

809. Geodehces melanothrix Kirby. VIII: one specimen, 
alive in debris on shore. 

810. Pandelktejls hilauis Herbst. Ill: several specimens, 

t 

on alder and sinartw^eed. 

CURCUUONIDAE 

811. Sitona hispidula Fab. IX: one specimen, on stem of 
^edge. 

812. SiTOKA TIBIALIS Herbst. XII: one s|>eciinen, on herbage. 

813. SrroNA flavbsckns Marsh. Ill: one specimen, on foliage 
of willow. VI: one specimen, taken by beating willows in 
small marshy place in woods. 

814. Ithyckrus NovEBORACENSiB Forst. VIII : three specimens, 
alive in wash-up. 

8ir). Hypbra punctata Fab. VIII: one specimen, in wash-up. 

816. Phytonomus nighibosthis Fab. IX: one specimen, on 
sedge. XI: three specimens, under leaves and moss by side 
of road. XII: one specimen, in red clover near post- 
office. 

817. Lefyrus oehinatus Say. Ill; one specimen, taken by 
beating willows. IX: one specimen, on willow. 
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818. Listronotus squamiger Say. II: three specimens, at 
roots of arrow-head by edge of lake. IX: one specimen, 
under board by edge of drying pond. 

819. Listronotus callosus Lee. IT: two specimens, on under- 
side of boards on mud shore of lake. VIII: one specimen, 
in wash-up. 

820. Listronotus nbbulosus Ix^c. VI: one sfiecimen, taken 
by sifting leaves at base of tree. 

821. Listronotus frontalis Lee. XI: two specimens, under 
leaves. 

822. Listronotus LATiuscuLus Boh. XI: one spi^ci men, under 
leaves by side of road. VI: one specimen, taken by sifting 
leaves at base of treer. 

823. Hyperodes humilib Gyll. II: one si:)ecimen, under weeds 
by shore of lake. 

824. Hyperodes solutus Boh. (?) XV : one specimen, on stem 
of arrow-head. 

825. PissoDEs sTROBi Peck. IV: three specimens, dug out of 
pine stumps; larvae of others observed. XII: two speci- 
mens, on and under bark of pine stump near post-office. 

826. Debmoris constrictus Say. XI: one specimen, secured 
by sweeping herbage. 

827. Hylobius confusub Kirby. IV: one specimen, dug out 
of spruce stump. VIII: two specimens, in debris on shpre. 
XII: one specimen, on spruce stump. XVII: one specimen, 
from wash-up. 

828. Lixus rubellub Rand. IX: one specimen, under board. 

829. Notaris puNcncoLLis Lee. VIII: one specimen, clinging 
to under-side of board. 

830. Dorytomus laticollis Ijcc. IV: one specimen, at base 
of aspen. IX: two specimens, at base of sedges. 

831. Dorytomus brbvicollis Lee. TX: one specimen, cap- 
tured by beating willow. 

832. Magdalib perforata Horn. XT : one specimen, captured 
by beating branches of white pine. 

833. Magdalis olyra Herbst. XI: two specimens, captured 
by beating foliage of maples. 
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834. Magdalib hibpoideb Lee. Ill: two «pecimens, on spirea 
blosaoms. XI: three specimens, on maple foliage. 

835. Magoaub pallida Say. IX: one specimen, captured by 
beating willow. 

836. Magdalib axjsteba var. substriata Fall. XI: one six?ci- 
men, taken by beating branches of maple. 

837. Acalyptxjb carpini Herbst. IX: one 8j>ecinien, on willow. 

838. Anthonomgb signatub Say. XI: one specimen, on dew- 
berry. 

839. Anthonomub rufipennis Lee. VIII: one specimen, in 
debris on shore. 

840. Anthonomub eufipes Ijoc. II: one specimen, on roots of 
goldenrod on shore. XII: one specimen, on willow near 
post-office. 

841. Anthonomub chataegi Walsh. XI: one specimen, on 
small hawthorn near road. 

842. Anthonomub bquamulatub Dietz. Ill: one specimen, 
on spirea blossoms. 

843. Orohesteb puberulus Boh. Ill: one specimen, taken 
by beating shrubs. 

844. Orchestbs balicis L. IX: one specimen, on willow. 

845. Orchestes Niger Horn. XV: one specimen, found on 
willow. 

846. Elleschus ephippiatus Say. IX: three specimens, 
taken by beating willows. 

847. Miarus hispidulus Lee. VIII: several specimens, in 
wash-up. 

848. CoNOTRACHELUS NENUPHAR Herbst. X: one specimen, 
taken by beating foliage of wild cherry. 

849. CoNOTRACHELUs posTiCATUs Boh. X: two specimens, 
taken by beating foliage of Juneberiy bashes. 

850. TviiODERMA AEREUM Say. Ill: one specimen, taken 
by beating slirubs, 

851. Cryptorhtnchus lapathi L. VIII: one* specimen, in 
wash-up. 

852. Mononychus vulpeculus Fab. XV: two specimens, in 
blossoms* of iris. 
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853. CoEUODEs ACEPHALUs Say. Ill: two specimens, on spirea. 

854. (^OEUODES vmosus Dietz. Ill: one specimen, taken by 
beating herbage. 

855. Ceutokhynchtjs rapae Gyll. Ill: one sfKjcimen, on 
mustard near shoic of Woatherhog Lake. 

856. CEiTTORHyNOHUs >sEPTENTRioKALis Gyll. II: one speci- 
men, taken in sweep-not. 

857. Rhinoncus PBUiCAiiprus L. IV: two specimens, taken 
by beating foliage of birch. 

858. Rhinoncus pyruhopus Lee. Ill: five specimens, on 
arrow-head. XI: two si3ecimen8, on dock by side of road. 

859. Baris suBSiMiiiis Casey. Ill: two specimens, taken by 
sweeping low^ herbage. 

860. Rauenomus asperulus Dietz. IX. 

861. Atjleuteb griseus Blatchley. IX. 

862. Auleutes subkasciatus Dietz. ITT: two specimens, on 
blue flag. 

863. Madauus undulatus Say. HI: two specimens, taken by 
sweeping low herbage. 


CALANDRIDAE 

864. Rhodobaentjs trebecimpunctatus 111. Ill: one speci- 
men, on ironweed. XIX: two specimens, on ironweed 
growing near side of trail. 

865. Sphenophorub aequaus Gyll. XV: one specimen, 

under debris, 

866. Sphenophorus pertinax Oliv. II: one specimen, under 
log on shore. XI: one specimen, under moss. 

867. Sphenophorus robustus Horn. II: one specimen, under 
damp weeds on shore. 

868., Sphenophorus bcoparius Horn. II: two specimens, 

under damp debris on shore. 

869. Sphenophorus melanocephauus Fab. IX: one specimen, 
under board. 

870. Sphenophorus placid us Say. II: two specimens, under 
damp debris on shore. IX: two, under debris# 
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871. Sphknophobus vn.ij 08 ivKNTius Chiu. II: two specimens 
under debris. 

872. Sphenophokub iNCONoiUTtJ.s C'hitt. II: one specimen, 
under damp debris on shore. 

873. Sphenophokus zeae Walsh. VIII: one specimen, from 
w^ash-up. XI: one specimen, under damp moss. XV 11: 
one specimen, under debris on shore of bay. 

874. RHYNCHpLUs BKUNNKUS Maim. IX: one specimen, found 
on log. 

SCOIA'TIDAE 

875. Pjtvophthokus bpahsub Lee. IV: one specimen, under 
bark of spruce stump. 

876. XYijEiiOKtTvS celbus Er. IV: one specimen, on bark of 
spruce stump. 

877. Dhyocokteb seftentkionis Mann. X: one specimen, 
under bark of dead wild cherry. 

878. Ipb CALLIGRAPHUS Germ. XII: one specimen, on trunk of 
white pine near post-office. 

879. Ipb pini Say. Ill: several specimens, under bark of de- 
caying tamarack. XVIII: two specimens, on trunk of pine. 

880. Ipb iNTEiiKUPTus Mann. XVllI: one specimen, on branch 
of pine. 

881. Dendroctonus tf4REbran8 Oliv. XVIII: two specimens, 
on trunk of pine. 

882. Dendroctonus punctatus Lee. IV: one specimen, on 
bark of spruce tree. VI: one specimen, in bark of spruce. 

883. Dendroctonus valens I^ec. IV: one specimen, boring 
in bark of dead tamarack. VIII: one specimen, in wash-up. 
XI: one specimen, boring in bark of black spruce. 

884. Hylurgops pinifex Fitch. XII: two specimens, under 
bark of pine near post-office. 

ANTHRIBIDAE 

885. Alvinorits BiFAficiATtrs Lee. XI : two specimens, secured 
by beating foliage by side of road. 

886. Evparyob MARMOBSxrs Oliv. VI: one specimen, in woody 
fungus on log. 
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AFFINITIES OF WHITEFI8H POINT COLEOPTERA 

The great mass of the Whitefish Point beetles range east from 
Lake Superior through northern Ontario, Quebec, eastern 
Canada, Newfoundland, and New England. A number of 
species range west through Manitoba and Alberta, and a few 
reach British Columbia, Siberia, and northern Europe. A few 
that were taken at Whitefish Point occur in the Hudson Bay 
region. A considerable numl>er of species occur as far south as 
the central middle states and a few reach Texas and even 
the West Indies. 

(considerable difference in species found at other Lake 
Superior localities farther west will bo seen in future papers by 
the writer. The most westerly locality produces species that 
occur in the Detroit region and are not found at Whitefish Point. 
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NOTES ON THE LIFE HISTORY AND HABITS 

OF MALLOPHAGA 

BERTRAM A. BARBER 

Very little ivS known of the life-history and habits of the 
small parasitic foi*ms commonly called bird lice, although there 
has been considorabk* systc^tnatic work on the group. The 
following observations on experiments begun in the laboratory 
of the University of Michigan and continued at Hillsdale 
College may, therefoi'e, be of some interest. Only a few species 
were use<l in the experiments, chiefly Ninnm vulgatm Kellogg, 
from the English sparrow, and Docophorm comnunifi Nitzseh, 
from the red-winged blackbird. A large robust species from the 
crow was used in some of the later studies. Nearly every species 
of bird harbors from one to several sjx^cies of Mallophaga, It 
is rejmrted that the common domestic fowl is host to twelve 
of them. Specimens from blackbirds and crows were secured 
by shooting; English sparrows were caught in traps. The 
birds were carried to the laboratory in 8ef>arate package's and 
carefully searched for live spechnens and eggs. 

In the case of the English sparrow {Pat^Her the 

eggs were found only on the contour feathers of the back and 
underparts, but on the red-wing('d blackbird {Agehiius phoeni’^ 
ceuff Linn.) and the rusty blackbird {Euphagtis caroUmis 
MulL), they were often found to be most numerous on the short 
bristly feathers surrounding the ear. When occurring in this 
situation, they were all fastened to the shaft of the feather, 
while those on contour feathers were attached to^ the barbuics. 
In all cases they occurred near the base of the feather and on 
the side next to the body. It seems natural that they should be 
deposited there, since careful search of freshly killed birds and 
observation on the feeding habits of the Mallophaga indicate 
that the animals live near the body of the bird. The barbules 
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near the base of the contour feathers lack the little booklets 
which ordinarily hold the barbules together and thus present a 
more or less “fluffy” condition. It is to these barbules that 
the eggs are fastened, often to a bundle of from five to twenty. 
The eggs always lie with the cap toward the tip of the feather. 
Often many egg-shells are found on one feather. 

Practically nothing is known of the egg-stage in Mallophaga^ 
so an effort was made to determine something about it. In 
the first series of experiments, the louse eggs from freshly killed 
birds were transferred to an incubator, heated by electricity to 
a temperature of 35° C. with slight variations. Moisture also 
was supplied. Of the first lot of eggs all were hatched in nine 
days, as was the case also with the second lot. The third lot 
contained eighteen eggs, of which all but two hatched within 
eight days, the last one in fifteen days. The adult lice taken 
from the red-winged blackbird and kept in the same incubator 
began to lay eggs on the sixth day and continued until the 
eighteenth day. 

The specimens from the sparrow did not lay until the 
nineteenth day. None of these eggs hatched, because the 
whole experiment was brought to an abrupt end by fire. In 
another series of experiments, twenty-eight adults were placed 
in an incubator at a temperature* of 37® C. Three days later 
six eggs were laid. More were laid the next day. These eggs 
all hatched in eight days, and the young began feeding the day 
following birth. Eight days was the shortest period in which 
any eggs were found to hatch. The progress of the growth of 
the embryo could l>e watched through the shell of the egg. In 
five days the legs could be seen folded against the thorax. None 
of the young hatched over became adult in captivity, though 
I believe that they can be reared to maturity. 

Much interest is attached to the length of time the parasites 
will exist off the body of the host. Contrary to current opinion, 
they will live for weeks if the natural conditions are approxi- 
mated. Of the several species used in these experiments, that 
from the English sparrow {Nirmm mlgatue) proved most hardy, 
with those from the red-wing and crow next in order. Of one 
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lot of Nirmm tmlgaim, sixty per cent died in eleven days though 
some lived until the twenty-ninth day, A culture of Docophonis 
showed fifty per cent living after twenty-two days. Of a lot 
of immature specimens of Nirmm vulgatm^ twenty per cent 
lived twenty-one days. Specimens from the English sparrow 
seemed to thrive equally well when placed on feathers of the 
red- winged blackbird. Many interesting phases of their ecology 
might l>e worked out. . 

Tests were made to see if there might be a reaction to light. 
Repeated trials did not disclose s\ich sensitiveness. If specimens 
wore placed in daylight at the same temperature (37® C.), they 
showed no particular tendency to seek the darkened end of the 
chamber. They do, however, show a reaction to temperature. 
In a chamber which had a temperature of 48° C. at one end and 
35° C, at the other, the specimens migrated from the higher 
to the lower tempcirature at a rate of 4,5 cm, in eighteen hours. 
None of the specimens used in these experiments died, but if 
specimens were confined in a temperature of 48° C., they showed 
marked irritation and all died within a few hours, while the 
controls lived for weeks at 35° C. 

During these experiments, an open dish of water was kept 
in the incubator with filter paper hung over the edge to facilitate 
evaporation, Those individuals which were supplied with 
additional moisture by means of feathers stuck in moist plaster 
lived no longer than the others. Since these insects feed and 
thrive and even lay eggs when subjected to strong light, change 
of food, and daily handlhig, if kept at a warm temperature, it 
would seem that temperature is a very important, if not the 
most important, factor in their environment. 

Of the other habits of the Mallophaga, the feeding process 
is, perhaps, the most interesting.^ If the insects were left for a 
few hours on a bare surface, and then transferred to a feather, 
they would commence to food immediately, but oftentimes 
they would feed without being “starved.’’ In seizing a barbule, 
which would l>e grasped near the point of attachment and 

^ In Hieee observations the compound microscope was used constantly, 
although at times the binocular type was employ^. 
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clipped off by the mandibles, the head of the insect was in- 
variably turned toward the main shaft of the feather. The 
barbule was then passed into the mouth by means of the 
mandibles and the first pair of legs, which moved back and 
forth in line with the long axis of the body. 

Sometimes the whole barbule was eaten without further 
cutting, but often it was divided into three or four piect^s. In 
this case the barbule was passtjd into the moutli and crop for 
one-third of its length and then clipfK^d with the mandibles* 
The time occxipied in feeding was generally from three to six 
minutes. After fecnling, the barbules can be plainly seen 
“corded^' or piled in the crop of the insect. Feeding was never 
observed on any feather or part of feather except that near the 
base, which is quitt' fluffy or loosely constructed. The end of 
the barbules nearest the barb was always passed into the 
mouth first, ix)ssibly because oiherwisr* tl.? shape of the swollen 
joints of the barbu^^s wumd make eating difficult, if not im- 
possible, ini s^ome cases, the barbs were completely denuded of 
barbules. 

It is evident, tlnm, from this scu’ies of studies, that some 
species of Mallophaga are more hardy than others, at least 
when removed from the body of the host and all subjected to 
the same treatnuent. The species from the English sparrow 
proved most hardy of all, but no explanation of this fact can 
be offered at present. The evidence contradicts the statements 
of authorities in the literature that Mallophaga will live but 
four or five days when removed from the body of the host, even 
if conditions surrounding them approximate the natural state. 
Twenty-nine days was the maximum period of existence off the 
body of the host. 

The length of the egg-stage varied; the minimum was 
eight days. In all probability temperature is the controlling 
factor in determining the length of the egg-stage. 

No reaction to light was noted, but a marked response to 
changes in temperature was evident. The optimum temperature 
is evidently about 35® C. Slight changes seemed to produce no 
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appreciable effect, but a higher temperature (48® C.) caused 
death in a few hours. 

It is a popular belief that bird lice subsist upon the blood of 
the host, but their mouth parts are in no way adapted to 
securing blood. They live entirely upon the feathers and scales 
of the body of the host. 

Hiu^T)alf4 Coi^legb 
Hillsdalb, Michiuan 



THE TIGER BEETLES (CICINDELIDAE) OF 
CHEBOYGAN AND EMMET COUNTIES, 

MICHIGAN » 

FRANK N. BLANCHARD 

The observations on which this paper is based were made in 
the vicinity of the Biological Station of the University of Michi- 
gan, on Douglas Lake, Cheboygan County, Michigan, during 
portions of the summers of 1916, 1917, and 1918. The purpose 
was to discover the composition of the cicindelid fauna of the 
region, and to learn something of the habits, and the habitat 
preferences and restrictions of the various species. It is possible 
that the first object has been attained, although there 
yet be found some form not here recorded. As for the re- 
mainder of the program, only a very moderate degree of prog- 
ress can be claimed. Satisfactory results on the whole problem 
can be attained only by two or more years of intensive work 
throughout the season of activity of the tiger beetles. Such a 
study should include the larval as well as the adult phases. 
Incomplete as the present work is, it may serve a purpose in 
calling attention to the need for fuller information on this 
conspicuous element of the fauna. 

At the end of the article is appended an artificial key for 
identification of the tiger beetles known to occur in Cheboygan 
and Emmet counties. Descriptions and measurements are 
based upon specimens collected by the writer, and deposited 
in the Museum of Zoology of the University of Michigan. The 
nomenclature here adopted is taken from Long, Catalogue of the 
Cokopiera of AmericUf North of Mexico (1920). 

The writer is much indebted to the Biological Station of the 
University of Michigan for every possible assistance in the 
prosecution of his studies. He also wishes to express his thanks 

^ A contribution from the Biological Station and the Zoological Labora- 
tory of the University of Michigan. 
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to Professor Henry F. Wickham ami to Mr. A. W. Andrews 
for identification of specimens, to Mrs. H. T. Gaige for draw- 
ings of the elytra of tiger beetles, and to Professor E. E. Calder 
for his opinion on C. hirticollis hirticollis and for the gift of two 
specimens of C. hirticollis rhodensis for comparison with his own 
material. 

Fourteen named forms of tiger be^itles are now known from 
Cheboygan and Emmet counties, Michigan. They are as 
follows : 

1. Cicindela duodecim-guttata Dej. 

2. Cicindela hirticollis hirticollis Say. 

3. Cicindela hirticollis rhodensis Calder. 

4. Cicindela longil^bris longilabris Say. 

5. Cicindela patruela patruela Dej. 

6. Cicindela punctulata punctulata Oliv. 

7. Cicindela purpurea audubonii Lee. 

8. Cicindela limbalis limbalis Klug. 

9. Cicindela purpurea purpurea Oliv. 

10. Cicindela repanda repanda Dej. 

11. Cicindela scutellaris lecontei Hald. 

12. Cicindela scutellaris modesta Dej. 

13. Cicindela sexguttata sexguttata Fab. 

14. Cicindela tranquebarica tranquebarica Herbst. 

The tiger beetles common and abundant in this region, 
arranged in order of decreasing abundance, are as follows: 
C, tranqwbaricaj C. repanda, C. limbaliSf C. lecontei, C. patruela, 
C, duodecim^uttaia. Those that appear to be regular in occur- 
rence, but limited in numbers, are, in decreasing order: C, 
longilabris, C. punctulata, C, sexguttata. Those that seem to be 
scarce are: C. purpurea, C, avdvbimii, C. modesia. 

C. hirticpllis hirticollis and C. hirticollis rhodensis were 
taken only on the I^ake Michigan beach, north of Harbor 
Springs, where both were common. 

To determine the relative abundance of the species, it was 
not necessary to collect all the specimens seen, as they could 
be definitely identified at sight if approached within three or 
four feet. When an individual flew away too soon, it was 
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identified at the next stop; if it escaped without being identified, 
it was ignored completely, in hopes that the average would 
scarcely l>e affected; if there was any doubt about identity, the 
specimen was secured, There were relatively very few times 
when an individual made its cscai)e without being identified. 

From the first, it was evident that, so far as tiger beetles 
were cozioernod, the region could be divided into four major 
habitats, (1) pine land, (2) hardwood land, (3) sandy beaches 
of lakes and streams, (4) open sites that are low and adjacent 
to moist areas. It was clear, too, that in each of these environ- 
ments one or more fonns of tiger beetles found particularly 
favorable conditions. For purposes of study thesis habitats 
were still further subdivided, and on t£ll field-excursions com- 
plete records were kept of all the tiger Injetles identified, to- 
gether with the particular sort of habitat in which each in-, 
dividual was found. From these records Table I has been 
compiled. The figures give the numl>ers of s{>ecimons actually 
identified in the major habitats. This shows the relative 
abundance of the commoner tiger beetles in the major environ- 
ments and indicates, very clearly in most cases, the specific 
limitations in the local distribution of the fonns. 
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These habitats and their cicindelid inhabitants may well 
be described in greater detail: 

(1) The pine land, now lumbered and for the most part 
burned over, occupies the greatest area in the vicinity of the 
Biological Station, It is in general covered with aspen associa- 
tions in various stages* Where the aspens are far apart and 
the ground most nearly exposed, that is, in places covered only 
by lichens, and along the footpaths and sandy roads, tiger 
beetles are plentiful. Those that seem to l^long essentially to 
these situations are C, paimda^ C, leepnteit and (\ limbalis. 

Of these the first is the most restricted in habitat. It is 
nearly confined to grassy roads and open places in the aspens. 
The second, while found commonly with C. patruelu, is much 
more distinctly an inhabitant of the of^cn, sandy places, es- 
pecially roads, (\ Kmbalu ranges freely and abundantly all 
through the asj>en area, preferring, however, the o|)en places. 
C. tranquebaricAiy while only occasionally taken along the trails 
and in open places in the aspens, competes in abundance else- 
where with the tiger beetles in all situations. On sandy roads 
it may be exceeded only by C. kcontei. C. punctulata is one of 
the less common kinds. This form seems to prefer the open, 
dry places. 

(2) The hardwood land was less studied, since it is not 

well represented in the vicinity of the Biological Station. The 
only tiger beetle that could be considered very common there 
is C. tranquebarica. On an open road nine miles west of the 
Biological Station, where there is no pine land nearer than 
five miles, sixteen individuals of C. tranqvsbarica were counted, 
and no other species were seen. Although it was the fifth of 
September and very cool in the shade and wind, the sun was 
bright and hot, and the commonness of C. tranqueharica here 
leads me to think that it was not the weather, but the 
lack of conditions suitable for the other cicindelas, that explains 
their absence, * 

(3) Three tiger beetles are characteristic of the lake beaches, 
C. repanda^ C. tranqueharica ^ and C, ditodecim^-guttata* The 
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first is by far the most abundant. (See Table L) It was rarely 
taken except on sandy beaches, either of lake or river, and then 
only within a short distance of water. C* duodecim^-gifitata 
was unusual on broad beaches of dry sand, but occun’ed regu- 
larly on low, wet beaches, being found often, however, on the 
drier parts, 

(4) C. duodecim^uttataj although closely related to C, 
repanda, is very different in habitat preference. It is common 
on roads of mixed sand and humus, that lie through low, wet 
or moist country not much overgrown with trees. If, however, 
but little soil is exposed except the road-bed, this species will 
be scarce. C. tratuitcebarica also occurs regularly in such places, 
but in much smaller numbers than C, duodecim-^tdiaia. 

From the preceding and from the notes following, it will be 
evident that it is possible, upon entering a new area, to predict 
just what species of tiger beetles will be found, and in about 
what proportion. 

It was originally intended to make a study of the influence 
of weather conditions on the appearance and activities of the 
tiger beetles, but tliis investigation was not carried far enough 
for . the formation of definite conclusions. Such observations 
as were made, however, indicate that, for the beach forms, 
C. repanda and C. iranqueharicai a temperature of 61® F. is too 
cold for them to be abroad; that they are more active when 
there js some wind than when there is none; that they are not 
abroad during rain, although there may be a few out as it 
starts; that they are most active and wary on bright, sunny 
days when the temperatuie ranges from about 75® to 95® in 
the air and from 85® to over 100® on the sand. A careful 
study of the influence of weather conditions promises interesting 
results. 

The following notes on the several species of Cidndela 
occurring in this region are fragmentary at best, but it is hoped 
that their perusal will focus attention upon the many problems 
awaiting investigation. 
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C. PUODKCIM-OTTTTATA Dej. — Although this form is allied 
to C. repanda, and at times approaches it closely in pattern, it 
appears to be definitely a different species.^ While from a de- 
scription it may be difficult at times to separate them with 
certainty, one who is familiar with both need never be confused, 
C. dvadecim-ifuttata is stouter and darker, and the middle band 
is partially or completely separated from the white of the outer 
edge of the elytron. An important distinction is the difference 
in habitat. C, repanda is abundant on sandy river and lake 
beaches, preferring the drier parts, or on roads adjacent to 
rivers and lakes, and is apparently only accidental in j>ther 
places. 

C. dmdecim-gidiata, on the other hand, while not uncommon 
on river and lake Ix^aches, when in such places always prefers 
the moister parts. Its optimum habitat appears to be roads 
through, or adjacent to, low, moist, -open areas, as meadows 
or marshes, when there are banks of exposed soil near; or low, 
moist lake or river beaches; or bare spots and expos^jd banks 
near rivers and brooks. It will Iks found where the soil has 
considerable humus, a distinct difference from C. repanda. In 
such situations it is by far the most abundant tig(*.r beetle 
present. The only competing species are, first, C. tranquebarica, 
and second, C. repanda. No specimens were found in other 
habitats. 

C. duodecim^utiata seems to be common throughout the 
summer. It was found to be common on the tenth of August, 
when C, tranqxiebarica was scarce and no C, repanda were seen 
on the beaches. In September, 1916, it was exceedingly abun- 
dant along the road from Ingicside, while in the same month 
a year later it was only moderately common there. September, 
1916, was cold and rainy, following ah unusually dry summer, 
while the summer of 1917 was more normal with respect to 
rain, and September was dry and warm. 

This species commonly excavates burrows in brfre soil near its 
hunting grounds. It seems always to select a slope, if only a 
gentle one, and to dig its tunnel downwards a little from the 
horizontal. The tunnels average about four inches in depth. 
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The digging of these tunnels must represent considerable labor, 
for a tiger beetle's legs are not well adapted for digging, and 
the soil, in this case at least, was hard-packed, red earth, sandy 
and mixed with pebbles. Four of these burrows were explored 
and each contained a C. diiodecirn-gvttata at a depth of about 
three inches. 

At another exposure near this, represtmting a typical C. 
diuidedni-guttata habitat, at least twelve burrows were counted 
within a radius of a foot (Septeinlw'r 20, 1916). There was a 
tiger beetle at the entrance in four instances. On my making 
a mt^vement toward one, it flew away instead of retreating into 
the burrow, indicating that the burrow is not a place of refuge 
from pui’suit. This fact was easily verified a numter of times 
subsequently. Usually the burrows were seen in the daytime, 
but on one occasion they were visited at dusk (6 p.m., Sept. 
16 , 1917 ), Each was found closed at the surface with a heap 
of fresh sand. Two specimens were dug out from these plugged 
burrows. In each case, of course, the teetle was found at the 
extreme end, one of thcmi at a depth of five inches. One 
burrow had no sand-plug, but an occupant was present at the 
entrance with only its head visible. The plug may serve to 
keep out intruders, such as ants and spiders. 

It was not determined whether burrows were present during 
the whole season, but they were observed only late in the 
summer, and, if this is the? general situation, it may be that 
the approach of cold weather serves as the prime stimulus to 
digging. They were used, when observed (Septernlw), as a 
refuge at night and in bad weather. In all probability they 
serve for hibernation as well. The same species was observed 
in burrows, near Ann Arbor, Michigan, both late in the autumn 
and early in the spring. 

C. HTKTICOLLIS HIKTICOLUS Say and C. HlBTlCOUilS RHODBNSIA 
Calder.i^ — These forms were found to be very common and 

* The specimens of this form were identified as C. hirticoUis rhoderms 
Calder by Mr. A. W. Andrews, by comparison with speoimeos from the 
Great L^es obtained from and identified by Mr. A. B. Wolcott, but 
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apparently associated together on the Lake Michigan beach, 
Emmet County, Michigan, July 16 and 17, 1917. I know no 
certain record of their having been found in the interior of 
Elmmet or Cheboygan County. 

* 

C. LONGiLABRis LONGinABRis Say. — This subspecies is about 
as common as C. punciulakt^ but its seasonal distribution 
is different. I have taken it regularly from June 25 to July 25, 
but from then until the middle of September it seems to Ixj 
very scarc(». In habitat it is less restricted than most of the 
other spt^cies. It is found in such places as paths in aspen 
and hardwood land where the trees arc young and scattered, 
in open farm land, on sawdust piles, sometimes on roads, but 
not near water or wet places. It tolerates more shade than any 
other species in this region except C. patrueUi. One specimen, 
found on a partially shaded aspen trail, was eating an ant a 
quarter of an inch long, which was still alive. 

C. PATRUELA PATRUBiiA Dcj. — Although this subspecies 
is one of the most plentiful in the region, in habitat it is one 
of the most restricted. It is commonly found only in the 
sandy, aspen country, along bare or grass-covered roads, and 
along footpaths, and less frequently away from paths and roads. 
It has also been taken in grassy fields on the bare sandy spots 
adjacent to tree stumps, C, jmiruela will endure some shade, 
but, along the partly shaded paths, it is more commonly found 
in the sun. In such situations, it is usually the only tiger beetle 
present. This species, as has been noticxjd by others, is about 

Mr. E. E. Calder is unwilling, after comparison with the type specimens, 
to regard this form as identical with his C. hirticollis rhoderms. He says 
that these epecimeus arc, ** quite close, differing somewhat in size, degree 
of maculation, and also differ by being less hairy beneath, C. rhod€n$i9 
is an ocean-beach form, occurring only on the Atlantic Coast. I am in- 
oliaed to the placing of your specimens as a variety C. hirUemUin.^* However, 
upon comparison of this form with two "typical specimens of C. rhodensis^* 
submitted by Mr. Calder, I cannot (consider tiiem as differing even sub- 
specifically. It is a well-lmown fact that many species of animals charac- 
teristic of the Atlantic Coast are found inland only on the Great Lakes, 
and this seems to be another instance. 
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the easiest one to catch. Its preference for thicker vegetation 
has accustomed it to shorter Hights. 

During the season of activity there are two distinct periods 
of abundance ♦ The beetles were present in numbers on June 
26, 1917, and from then until the last of July. After a period 
of scarcity of two or three weeks, they again appeared in large 
numbers during the latter part of August and in September, 
It seems probable that the emergence of adults in late summer 
varies from one season to another in dependence upon climatic 
conditions. In September, 1917, the adults were far more 
plentiful than in September, 1916. This fact may very well be 
correlated with the difference in the weather of these two 
months, since September, 1916, was almost entirely rainy and 
cold, while September, 1917, was unusually warm and dry. 
Specimens were seen in coitu June 26 and July 8, 1917, All 
of this indicates that the life cycle is the same as that of C. 
sexgyitata (Shelf ord, 1908, 167"8). 

C, FUNCTULATA PCJNCTULATA Oliv. — Although of regular 
occurrence in this region, C. punci/ulata is by no means abundant* 
I have not taken it earlier than July 25, but from then on 
through September, it may be expected in suitable places. It 
has been found only in the sandy country, far from water, in 
such situations as hard, dry roads, sandy roads, footpaths 
through dry, grassy fields, roads partly grass-grown, and trails 
through sandy country with thin growths of young aspens and 
bracken ferns. It prefers situations somewhat more open than 
does C. patruela. 

0. PURPUREA ATTDUBONII Lec. — A single specimen (No. 238, 
Mus, Zool., Univ. of Mich,) of this form was taken July 8, 1917, 
on a partly grass-grown road through lumbered hardwood land 
northwest of Burt Lake. C. limbdlis is found in such situations, 
but its optimum habitat in this region is the lumbered pine land. 

C. WMBAUs LiMBAUs Klug. and C. purpurea purpurea 
Oliv. — As these two forms are doubtfully distinct and have not 



406 


Tiger Beetles 

for tho most part been separated in observation, they are here 
treated together. No distinctive difference was noted in habitat 
preferences. The habitat of C. Umbalis is much the same as 
that of C. patrueh with these differences: it is commoner than 
the latter on the sandy roads in the aspens; along the foot- 
paths it occurs in the more exposed places, wliile C. patruela is 
frequent even in the parts where vegetation is rather high and 
even where there is shade; when flushed, it more oftem alights 
again on the trail, while C. patniela does not, as a rule, return. 

Furthennore, C. Ihribalis was not infrequently found in 
similar situations in hardwood land. It is thus less restricted in 
habitat than C\ patniela^ and has greater preference for the 
more open places. It does not appear to be the dominant tiger 
beetle in any habitat, unless its liabitat may be considered 
intermediate betwtien the open, sandy roads and tlie partly 
shaded footpaths. There are distinctly two j^riods of abun- 
dance, separated by a pcjriod of scarcity in August. Individuals 
were seen in coitu June 30, 1917. 

Specimens were taken with the apical lunule complete, 
middle band sinuous and reaching the niargin, and humeral and 
posthumeral dots conspicuous (C. Umbalis Umbalis ) ; others 
were taken with the markings reduced to only a very small 
apical dot, and a thin, straight middle band (less than a milli- 
meter long) in the position of the discal spot (C. purpurea 
purpurea)^ but the greater number lay between these extremes, 
^d nearer to C. Umbalis Umbalis, Green forms were taken 
that answer to the description of C, Umbalis spreta, but these 
are probably only individuals newly emerged (Shelford, 1917, 
48, Plate 31)* A single black specimen was captured (C. 
purpurea audubonii). Although at least four named varieties 
can be found among the insects taken, it seems very doubtful 
to the writer whether these can represent more than a single 
vaHd subspecies. Closer observations on habitat preferences 
mi|^t throw light on the question. • 


C* nsPArmA b&^anba Dej. — From a printed description, 
one may easily confuse this form with C. hirticoUis hirticoUis* 
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It is, however, & smaller beetle; its elytral m a rki ng^ are iitute 
distinct (See description of C. hirtieolUs at the end of the p«|mh') ; 
and the shape of the body is somewhat different, e^>ecially in the 
case of the male. 1 have not studied C. hitiicoUis sufficientiy to 
explain the habitat differences of the two species, bat it is woriAi 
noting that both C. repanda and €. MrHcollis occur on the IinlEe 
Michigan beach of Emmet County, along with C, rhodnmtf 
while along the smaller, inland lakes I have seen no speiuiiien 
of C, hirUcoUiSy although C. repanda is abundant. The dif- 
ferences between C. repanda and C. duodedm-guttata have been 
stated under the discussion of the latter form. 

Although one of the most abundant tiger beetles of Idus 
region, C. repanda is practically confined to the lake beadies. 
It is common and abundant on the beaches cff Douglas, Burt, 
and Mullet lakes, and along all the smaller lakes that have 
sandy shores. Usually it is found on the drier parts of the 
beaches, but it does not hesitate to hunt near the water’s edge. 
Among the numerous tiger beetles of this r^on, C. repanda 
ranks second in abundance, being surpassed by the widely 
ranging C. tranguebarica. On the lake beaches, however, it k 
by far the commonest form of the genus; the only others ra- 
dinarily present are C, tranguebarica and C. ditodedfnipittala* 

Sandy river banks are but poorly developed here and are 
not readily accessible, but in one such place on Maple River, at 
least half a mile from any road, lake beach, or bare ground, the 
only tiger beetles present were three specimens of C. repanda. 
It is only rarely that this species is found in situations other 
than these mentioned. It may, apparently, be taken in numbers 
at any time in the summer, except during the first half of 
August, when it seems to be scarce. 

C. repanda commonly digs burrows in the sand to restibu 
I had one particularly favorable opportunity to study tile 
burrows. At the west end of Douglas Is^, a littie-ueed rtiMl 
meets the shore at right angles. About 50 to 150 feet fmvi 
tile lake shore, tiiis road crosses a low ri(bise of sand of luecisd^ 
the same quality as beach sand. At one ade of the road is a 
ditch that was partly filled with water (September, 1017), end 
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on both aides were sandy banks from one to four feet high. 
Here C, repanda was present in great abundance. 

The only other kind of tiger beetle seen in the vicinity was 
a single specimen of C. duodeeimrgiiUaia. In one small area on 
a slope there were twenty burrows, and diapng operations were 
going on in at least six of them. A few days later these burrows 
had all been destroyed by rain. The opening of the burrow is 
nearly semi-circular; its long axis is oriented only approximately 
perpendicular to the dip of the slope. The burrow slants down 
from the horizontal at an angle varying from perhaps 30 to 45 
degrees. There appear to be no bends or side branches. The 
length of the burrows was measured by thrusting in a slender 
stem of a plant. Six measurements of different burrows gave 
these figures in inches: 4, 3J, 4, 3, 4|, 6, an average of four 
inches. This is doubtless low, since digging was still in progress 
in some of the holes (Griddle, 1907, 111, records them much 
deeper). 

The insect digs with the middle and posterior legs of one 
side, resting meanwhile on the other four, with the abdomen 
pointed at a moderate angle toward the side of the burrow 
farthest from the digging legs. After digging for one to two 
seconds with one group of legs, the beetle may inunediately use 
the other pair, then rest two or three seconds, or, more often, 
it may rest after each effort. The digging motion throws some 
of the sand under the abdomen, and the rest of it backward in 
a fine stream. After digging on one side, it moves back a little, 
toward the entrance of the hole, and the abdomen is directed 
toward the other side of the burrow. Thus the pile of sand is 
moved outward. The beetle works in this way until its body, 
except the head, or sometimes until its entire body, is outside 
the hole. 

There is usually a pause at this point although not dways. 
Alter restiilg, the beetle retreats into the burrow, to reappear 
in a minute or so with another load of sand. The sand is thus 
oddeoted in a 8emi>eireular ridge, about the length of its body 
from the entrance. 

Ct repanda may sometimes be found in the sand where there 
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is no indication of a burrow. It may have crawled in without 
making a tunnel, but in each case observed, the beetle has 
entered the sand only by digging in and leaving a hole open to 
the outside or conspicuously plugged with a pile of sand. If it 
entered by the latter method, the opening may have been 
obliterated by rain or wind, and the beetle may then have 
remained l)uried until the heat of the sun was sufficient to 
induce it to come out. 

At this same place where C. repanda burrows wone 
encountered in such abundance in September, 1917, the same 
condition w^as found in 8epteml>er, 1918. The ditch at the 
roadside was dry and in its bed C. rejnmda was present in 
abundance, Ixung tlxe only tiger beetle there. 1 quote from my 
notes on their habits at this time: **They are almost constantly 
on the move, traveling by a rapid walk or run for a distance 
of a fraction of an inch up to two or three inches, stopping for 
a second or two or for several seconds, and then starting off 
again. If a small fly is sighted, the tiger beetle will make for 
it by a long run or by a mrm of short runs with almost no 
pauses. In the cases I watched, the fly was always too quick 
to be caught. 

large ant crossed the sand. As it is not infrequent to 
find an ant's head clasping with its jaws an antenna of a tiger 
beetle, 1 thought ants must be common food of tiger beetles, 
and I watched to see if this ant would be caught, A tiger 
beetle ran up to the ant from behind, but did not molest it; 
one or two other beetles did likewise. The ant proceeded on 
its way as if nothing was happening. To see if a disabled ant 
would be eaten, such a one was thrown on the sand amongst 
the beetles. It attracted much attention, A tiger beetle ran 
up to it and without using its jaws or pausing more than a 
second, hurried off a little distance, paused, returned part way, 
turned, and went off. The ant struggled, but could not walk. 

^^Many other tiger beetles behaved ^milarly. Once in a 
while, one would catch the ant and move off a little, but each 
gave it up very soon, A crane-fly was caught and thrown on 
the sand. Very soon a tiger beetle took it and brought it up 
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amongst the grass to within three inches of my hand, and there 
ate it, head first, until frightened by a movement. The remains 
of the crane-fly, when thrown on the sand, were soon sc^iised by 
another tiger beetle and eaten. It seems that the tiger beetles 
are not eager to engage an insect that is able to defend itself. 

For September 14, 1916, I have the following note on the 
feeding of some specimens of C. repanda in a large, covered, 
glass dish. *‘I put in two flies from each of which* I haxl re- 
moved a wing. C\ repunda soon seized one by the abdomen, 
chewed it and dropped it repeatedly, then tore off a part of the 
abdomen and swallowed it, with much chewing with the mandibles, 
moving of the palps, and brushing of the elytra with the hind 
pair of legs, slightly elevating the abdomen and the elytra during 
the process. When the fly was half-eaten, the tiger beetle 
pranced around the dish awhile as if in high spirits; then re- 
turned to the fly, and chewed and swallowed all but the eyes and 
a fragment of the thorax and of a wing. It cleaned its jaws 
with sand. After running about, stopping, and starting to dig 
under a chip, it suddenly pounced on the other fly and mutilated 
its abdomen by chewing viciously at it several times, and then 
left it half-dead.’^ 

C. scxjTELLAHis nECONTEi Hald. — This form is confined to 
the dry, sandy country. Its optimum habitat apf)earB to be the 
open sandy roads. In such places it is exceeded in nuinb(5rs, at 
times, only by C. tranquebarica. It is also common in the 
most open, sandy, aspen country, where there are small areas 
without trees or small shrubs, and along paths cxi^osed to the 
sun. Although this is one of the most abundant tiger beetles 
in the region, it was never taken near water or moist sites, 
except for a single specimen collected on the Douglas Lake 
beach (Sept. 8, 1917). 

This species is very abundant in late Juno and July, scarce 
in late July and early August, and yet most ^abundant in late 
August and early September. Specimens were observed in 
coitu in 1917 on June 30, and on July 3 and 8. Of the other 
species of tiger beetles collected, the numbers w'ere about 
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equally divided between the sexes, but in the ease of C. feconfei, 
only about one-third as many males were enacted as females. 
This may, however, have been only a matter of chance. 

A few individuals were dug from burrows in the side of 
wheel ruts on sandy roads. One specimen was exhumed from 
a burrow, September 11, 1917, on an abandoned railroad grade 
remote from water. The burrow was about half-way up a 
slope of about 20 degrees, facing west. It entered the ground 
at a gentle dip from the horizontal. The opening was elongate- 
oval above, straighter below, with a sand pile on the lower side, 
very similar, in fact, in appearance to the burrow of C. repanda, 
but made in a yellowish or brownish sand containing more fine, 
earthy material. This is probably the sort of burrow in which 
the adult hibernates. A specimen was taken, with the head of 
an ant clutching the left antenna near its base. It had probably 
eaten the rest of the ant. 

This species varies in color from green to bronze. In early 
September, the perio<l of emergence, the green forms are es- 
pecially common. The first emergence probably takes place in 
early or middle June. The white markings are prominent and 
fairly constant in extent, but in none of the specimens taken 
were they connected at the sides. 

C. scuTELLA.Bis uoDESTA Dej. — A single specimen referalfie 
to this name was taken July 8, 1917, on a sandy road partly 
grown up with grass, in hard-wood country, about a mile north- 
west of Burt Lake. Many specimens typicid of C. Ucontei were 
found on the same day in the same situation. Sbelford (1917, 
4&-47) has shown that this black form which occurs as a p«*t 
of the general population with the green merely lacks the 
metallic surface film. That it represents a true Bab^)eoiQS 
seems, therefore, doubtful, but the matter is one yet to be 
determined. 

C. BBXoinTATA BsxoxnTATA Fab. — The only autihentio 
record of the occurrence of this subspeems rests upon three 
specimens taken on July 8, 1917, northwest of Burt Lake. 
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They were on a partially grassy road through lumbered hard- 
wood land. In vidnity of Ann Arbor they are common 
in such situations. It is to be noted that in no instance was 
C. patrueh found in hardwood land in the Douglas Lake region. 
These two species, although evidently closely allied, may prove 
to be as distinct in habitat preferences as C. duodecim-guttata 
and C. repanda. 

C. TRANQVEBAmcA TSANOtncBAmcA Herbst. — This tiger 
beetle is the most abundant in the region, and the least restricted 
to a particular habitat. On the lake beaches it is less common 
than C. repanda, but more so than C. duodecm-giittata. The 
relative numbers of the three are expressed approximately by 
the figures 20, 4, and 1. In the habitat of C. duodedm-guUata, 
it numbers about one-sixth of the population. On sandy roads 
in the aspens C. tranguebarica is equaled in numbers only by 
C. lecontei. In open situations in hardwood land, such as 
roads, it is the most common tiger beetle present. 

In the aspens, it is distinctly noticeable that this species 
diminishes in numbers with increase in vegetation. On foot- 
paths, where C. patruela is most conunon, C. tranguebarica is 
almost non-existent. Its habitat preference may be summed 
up by saying that it is common on sunny, unvegetated places, 
irrespective of the kind of soil. It is, however, usually secondary 
in numbers to the species in whose particular habitat it is 
found. 

Although this species may be found throughout the season, 
there are two distinct periods of abundance, as in the case of 
C. patruela. Unlike the latter, however, it appears to be less 
sensitive to unfavorable weather conditions, for no marked 
difference in numbers of the late summer brood was noted 
between the years 1016 and 1917, as was the case with C. 
patruela. 

*■ 0 

The accompanying diagram will explain the special terms 
used in the following Imy, 
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SIAORAM or ELYTHAL MABKINOB OF TIGEB BEBTUSS 


Humeral lunule^ 



Marginal line 
Middle hand 


Apical lunule 




.*.« Humeral dot 
* PoHthumeral dot 

.... Marjpnal dot 

DIscal dot 

Anteapioal dot 

Apical dot 


ABTIFICUL KEY TO THE TIGEK BEETLES (cIGINDELA) 

OF CHEBOYGAN AND EMMET COUNTIES, MICHIGAN 

a^. Outer lateral edgti of elytron green (or blue), distinctly 
marked off from the remainder, which may be green, purple, 

or reddish brown C, purpurea* 

b*. Middle band thin, reduced, straight; anteapicai dot 

absent or very faint 9. C. purpurea purpurea* 

b*. Middle band prominent, curved; anteapicai dot distinct* 

8* C, purpurea Umbalie* 

a*. Outer lateral edge of elytron not green, nor differently 
colored from the remainder, 
c*. Middle band complete, 
d^ Humeral lunule complete. 

e\ Elytra bright green 5. C, patruela patruda* 

e^. Elytra dark bronse to black, 
f . Elytral markings more or less broken into dots; 
posthumeral dot round, or, rarely, humeral 

lunule complete 1. C. duodecim^-Qui^^ 

P. Elytral markings not at all broken into dots, 
or, if abnormally so, posthumeral dot long and 
diagonal to the elytral suture. 
gV Morf^nal line represented only by a slight 
l>asal expansion of middle band. 

14. €* iranquebarim tranquebarica* 
g*. Marginal line complete, 
h^ Humend lunule bent slightly forward at a 
distinct angle with margin. 

2. C* kiiUcoUis kbrtkoUu* 
h^. Humeral lunule extending out from margin 
in a smooth curve, sometimes bent forward 
at extremity 10. (7. repanda repanda. 
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d*. Humeral lunule broken into dots or absent. 

Apical dot absent 4. C. longilabne langUabrU* 

P. Apical dot present. 

Black beneath 7. C. purpurea audvboniu 

Metallic green or blue beneath. 

Elytra dark brown to brownish black, 

L C, dtUfdecimrguUata, 

k*. Elytra bright green t 5. 0, patruela palruela, 

c*. Middle band incomplete. 

A row of green dots, visible without lens, near 
sutural line and parallel to it, on each elytron; 
elytra dark brownish or blackish; white markings 
much reduced or absent; body small and slender, 

6. C. puTietulata pundvhta, 

W Rows of green dots not present. 

Black, l>enoath/ 12. C. sciUeUaris modeeta, 

m®. Blue or green beneath. 

Above, bright metallic blue, green, purple, or 

bronsse, 

o^. Humeral and posthumeral dots absent; 
discal dot usually distinct; elytra brilliant 
green or blue (blue when viewed against the 
light) 13. C. sexguUata eexguUata. 

o®. Either humeral or posthumeral, or both 
dots present; discal dot absent; elytra me- 
tallic green, purple, or bronze (purple when 
viewed against the light) 11. C. mUeUaris leconteL 

n®. Above, dark bronze to blackish. 

p^ Markings on elytra nearly or quite absent, 
except along margins 3. C. hirtvcoUis rkodensis, 

p\ Markings on elytra more or less broken 
into dots. 

Posthumeral spot a long, diagonal dash. 

14. C. tranquebarica tranquebarica. 

q®. Posthumeral spot a roundish dot, or short 
and curved 1. C. duodecim^uUata, 

1. C. DUODECiM-GUTTA.Ta Dej. — Browmsh-bronze to black; 
dytral markings more or less broken into dots, never entirely 
comidete as in C. repanda; the apical lunule marking most 
Gonstantly broken; marginal line never nearly meeting the 
humeral lunule. Length, 10^-13 mm. 
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Damp roada, and moist river, brook, and lake beacbes. 
Common on the road from Ingleside. 

2. C. HisTtcoLus HiBTicoi^ SajT. Browniehohitmae 
above; elytral markings omnplete; marginal line joined with 
humeral lunule; latter, at distal end, extending distinctly for- 
ward at an angle with the margin; elytral markingB more 
slender than on C, repanda; front, thorax, and ventral parts 
more hairy than C. repanda. Elytra of fenudes suddenly 
dilated before the middle, of males but dightly and gradually 
widened. 13-14 mm. 

Taken only on Lake Michigan beach. Emmet County. 

3. C. HiRTicoLUS BHODENSiB Calder. — Browmsh-bronse 
above; elytral markings very faint or absent, occasionally 
present along margins of elytra, at times a discal spot. Elytra 
of females suddenly enlarged before the middle, of males but 
slightly and gradually widened. 12-14 mm. 

Taken only on Lake Michigan beach. Emmet County. 

4. C. utNQiLABBiB LOEOiLABBis Say. — Very darii brown 
to black; middle band complete, murrow, and sharply bent; 
humeral, posthumeral, and anteapical dots t»esent; ainoal dot 
absent; front of head without hairs; between the eyes parallel 
ridges, conspicuous with lens. 12-15 mm. 

More or less open situations, away from water. 

5. C. PATBUELA Patbvela Dej. — Bright green (dr^ 
specimens may be deep blue, especially viewed against tiie 
lii^t); middle band complete, riif^tly expanded at the margin; 
humeral and apical lunules complete or broken; front of head 
hairy; beneath much more hairy than C, eexptttata. Bobugt; 
12-14 mm. 

Roads and paths in aspens. 

5. 0. PUNCTunATA PUNCTOiATA OHv. — Bluuib-bladc abewsj 
elytral markings much reduced; ainoal htuule present but thin; 
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fragments of humeral lunule and middle band sometimes 
I»resent; a row of green spots near to and paralleling elytral 
suture on each side; front of head smooth, except for a few 
hairs near eyes. Form slender; 11-12 mm. 

Occasional on dry roads and paths. 

7. C. pufippRBi. AuntTBONii Lec. — Block above and be- 
neath; markings and proportions like C. purpurea limbalie. 
Only one specimen taken; this has well-developed, curved 
middle band, apical lunule, and humeral and posthumeral dots, 
length, 12 mm. 

8. C. UMBALis LiMBALis Klug. — Green, purplish, or cu- 
preous; lateral margins of elytra green or blue, distinct from 
remainder; middle band sinuate, complete, extending to outer 
margin; apical dot always present, anteapical usually, and 
humeral and posthumeral dots sometimes present. 11-14 mm. 
(This form not sufficiently distinct from C. jmrpurea jmrpvxea.) 

Roads and paths in aspens. 

9. C. PURPUHEA PUBPxniEA Oliv. — Color like C. limbalU 
Umbalis; middle band short, scarcely or not at all sinuate, not 
reaching margin; markings reduced, some individuals retaining 
only a small apical dot, and a short, thin, straight line repre- 
senting distal end of middle band. (Not sharply marked off 
from C. limbalis linibaiis.) 12-13 mm. 

Roads and paths in aspens, also roads on hardwood land. 

10. C. RBPANOA REPANnA Dej. — Btown-bronse above, green 
or blue beneath; markings complete; about half the individmds 
have humeral lunule connect^ at side with marginal line. 
Elytra of females abruptly dilated before the middle, of males 
nearly parallel. Males, 11-12 nun; fenaales, 11}-12| mm. 

The commonest tiger beetle on sandy lake beaches; never 
far from water. 

11. C. sctwaiiJLABis tBcovnm Hidd. — Green, purple, or 
faronse; mid(Qe band and disoal dot never i»esent; marcpnal dot 
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much or but little expanded on margin; humeral lunule com- 
plete, broken, or entirely absent; apical hmule usually complete, 
somethnes broken. Small, robust; 10 ^ 12 mm. 

Very common on roads and paths in aspens. 

12. C. BOUTEirLAHis MODESTA Hcj. — Black abovc and Ik?- 
neath; form and markings like C. leamfei. Only a single s{}eci- 
men taken, 

13. C. SKXGUTTATA BEXGUTTATA Fab. - ■ Oreen or blue 
(bluer after drying); front of head without hairs, except a very 
few near the eyes; only slightly hairy beneath; middle band 
represented l>y marginal and often by very small diseal spot; 
no humeral markings on specimens examined; apical and 
anteapical dots usually present. Smaller than (\ patruela and 
more slender ; 12-13 mm. 

Partly shaded paths, and roads in woods, probably avoiding 
sandy country. 

14. C\ TKANQUEBAKICA TRANQUEBARICA Hcrbst. — Blackisll 
bronze to black; humeral lunule prolonged backwards as a 
diagonal dash; markings complete, except middle band but 
slightly expanded on margin, and, rarely, humeral lunule or 
middle band broken; hairy below and on front of head. 13- 
15i mm. 

Common on roads and beaches. 


GENERAL CONSIDERATIONS 

Fragmentary and unsatisfactory as is the character of this 
present work on the cicindelids, it cannot help drawing attention 
to the many attractive features, for a local study, possessed by 
the genus Cicindelaf and suggesting some of the innumerable 
problems awaiting solution. Many of these can be settled by 
well-directed observation during a single season, others, however, 
require continued observation throughout the season of activity 
and should preferably be verified by a second year of study. 
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Some of the features making this a favorable genus for 
study are: (1) abundance of individuals, (2) diversity of forms 
or species, (3) ease of observation for study of habits, (4) 
diversity of life-histories, (5) ease of keeping in captivity, (6) 
extent of individual variation in readily observable characters, 

(7) definiteness of response to environmental conditions, and 

(8) al)undance and availability of literature dealing with the 
genus. In view of all these advantages, it is surprising that 
the tig(?r lHM>tles have Ix^en so completely neglected during 
the fourteen y(*ars of the existence of the Biological Station in 
this region. 
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DATA ON THE DISTRIBUTION OF MICHIGAN 

FRESH-WATER SPONGES * 

» 

FRANK SMITH 

Very little has been published on the fresh-water sponges of 
Michigan. Reighard reported an unidentified species of Ephy- 
datia, found in Lake St. Clair in 1893. Adams reported Spon- 
giUn lacustris, found in a creek in Ontonagon County in the 
Upper Peninsula in 1904; and the same species, found in 
shallow water near the head of Rock Harbor on Isle Royale 
in 1905. In 1916 Hankinson reported SpongiUa fragilis, S. 
hcustris, and Meyenia fiuviatilis astrosperma ( = Ephydatia 
mulleri), from Chippewa County; and SpongiUa fragilis and 
S. lacustris, from Houghton County. 

In the Seventeenth Report of the MitMgan Academy o/ Science 
(1916), there is a list of certain groups of invertebrates found 
and studied in the summers of 1911-1914 by the present writer 
and Bessie R. Green, in the vicinity of Douglas Lake in Che- 
boygan County. This list includes nine species of sponges, 
found in creeks and ponds in the vicinity of the lake, althou^ 
but one has thus far been found in the lake itself. The list 
is as follows: SpongiUa fragilis, S. lacustris, Ephydatia fluidatUis, 
E. miiUeri, Heteromeyenia argyrospertna, H, repens, H. ryderi, 
CarteriuB tvbisperma, and Tiibella pennsylmnica. 

The inclusion of Ephydatia fimnaUlis in the list was tentative 
and was based on specimens which varied essentially from the 
usual representatives of the species. More recently, normal 
representatives of the species have been found in the name 
vicinity, and it now seems advisable to consider the doubtfid 
forms as representing an undescribed species of a genus other 
than Ephydatia. The description of this new form has not yet 
been prepared. 

* Contribution from the Zottlogioal lAbontory of the Univeiai^ of 
Illinois, No. 213, and from the Vniveimty aS Michigan Biological SteiioA. 
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In the writer^s collections, obtained from different parts of 
Michigan and not mentioned above, are the following items; 
SpongiUa fragiliSf from Pentwater, the Grand River at Grand 
Haven, and the Huron River at Ann Arbor; S. lacustriSf from 
the Grand River at Grand Haven; Ephydatia rniilleri, from a 
pond at Presque Isle, and from Black Lake near Macatawa; 
and Heteromeyenia repeiis^ from Black Lake near Macatawa, 
and the Huron River at Ann Arbor. The Huron River speci- 
mens were collected by Dr. A. F. Shull. 

In the collections of the United States National Museum are 
specimens of Ephydatia crateriformis^ collected from the mouth 
of the Shiawassee River, received from Harlan 1. Smith, and 
identified by Edward Potts. 

Of the ten described species listed above, Heieronieye?iia 
argyrospemta has been found in Nova Scotia and in a half- 
dozen states, of wliich the westernmost is Wisconsin; H. repenSf 
H. ryderif and Carterius tubisperma^ have been found in dif- 
ferent parts of North America and also in Europe; while the 
remaining six species are each known from North America, 
Europe, and Asia. 

It is a matter of some interest to compare the Michigan 
list with those of neigliboring states. One slight difficulty in 
Diking such comparisons arises from the fact that the inves- 
tigators chiefly responsible for the lists in Ohio, Indiana, and 
Wisconsin have followed the lead of Potts in failing to dis- 
tinguish Ephydatia fiuviatilis and E. miiUeri as distinct species. 
It is quite probable that both of these species occur in each of 
the three states named, but appear in the lists under the one 
species name Ephydatia fiuviatilis. Assuming this to be true, 
we find that the Wisconsin list includes all of the described 
Michigan species and in addition has SpongiUa iglovifomm and 
Carterius laiitentus. 

The Illinois list of twelve species includes all of the Michi- 
gan list except two, and has in addition C. biiUentus and three 
other speiaes of more southern distribution, and not yet found 
as far north as Michigan. Indiana has a list of nine species, 
which includes C, htitentus and eight other species which arc 
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also in the Michigan list. Ohio has a list of eleven species 
which lacks the throe six^cios of Heteromeyenia, but includes 
C. latitmius and certain sixcies of more southern distribution. 
C. UiiUenixiM is represente<l in all four of the adjoining states, and 
it seems highly probable that it will eventually be found in 
southern Michigan. Spongilla iglovifornm may also be found 
within the borders of the Stak\ 

There is abundant evidence that more favorable conditions 
for aTi abundant sponge fauna are present in small bodies of 
water where there is not much wave action and where there is 
little or no .silt. Enough current for circulation and a renewal 
of the food supply is desirable, but only a few species thrive 
where the current is strong. Sloughs, and channels wliich 
connect laktjs, are often favorable habitats. The two localities 
in the Douglas Lake vicinity which have the richest sponge 
fauna are two small bodies of water in eacli of which are seven 
species, and two of these are not as yet known to occur else- 
where in the State. These localiti(*s are several miles apart) 
but each of them is in what has the appearance of having been 
a channel which was probably the outlet of a lake, now nearly 
filled up. 

From what has preceded, it is evident that very little has 
thus far been done in a study of the sponge fauna of the State. 
For anyone who may feel disposed to undertake the making 
of collections, a few hints may be helpful: 

(a) Gemmules are essential for recognition of the species and 
hence there is little use in collecting specimens in which they 
are not present. The gemmules are small seed-like bodies, 
visible to the naked eye, and easily recognizable with a hand 
lens. 

(b) Sponges are commonly found on the surfaces of sub- 
merged logs, brush, coarse vegetation, and even on stones, 
and are more common in small ponds or streams, in relatively 
quiet, open water, 

(c) Satisfactory specimens for subsequent study may be 
prepared by suspending the specimens in the shade, and in a 
current of air where they may dry out quickly, and retain 
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their color better than wlien exposed to the direct rays of the 
sun* Small specimens may be preserved in alcohol. Data 
of habitat, locality, and date of collection are important. 

The following table shows our present knowledge of the 
distribution of sponges in Michigan and ueighboiing states. So 
far as now known, Asteromeyenia and Trochospongilla have a 
more southern distribution. 


TABLE SHOWING THE DISTRIBUTION Ofr' SPONGES IN MICHIGAN 

AND NEIGHBORING STATES 

Mich. Wise. III. Ind. Ohio 


Spongilla fragili» 

+ 


a. 



lacustris 

•f 

■f 

1 + 


+ 

“ igloviformis 






Ephydatia fiuviatilis 

+ 

+? 


+? 


“ mliUeri 





+ 

“ cratexiformis 


+ ' 


+ 

+ 

Heteromeyenia argyrosperma 



•f 

4- 


“ repens 

■f 

-f 


+ 


** ryderi 

+ 



+ 


Carterius tubisperma 

+ 


4 . 1 

+ 

+ 

latitcntus 





+ 

** tenosponna 






Tubella ponnsylvaiuca 


+ 




Asteroxneyenia radiospiculata 






Trocho^ngilia leidyi 





+ 

** borrida 



+ 




TJNIVEBSITY of lUJKOIS 

Ubbana, Illinois 









INDEX OF AUTHORS AND SURJECTS 

PAGE 

Abstract of a History of the Michigan Geological and Biological 

Survey by R.. C. Allen and H. M. Martin. Hkdek M. Mathtn. 224 -247 
A. W. Andrews. Coleoptera of the Shiras Exjieditioii to Whitefish 

Point, Chippewa County, Michigan 29ii-3d0 

Bakmh, Hahuy J, Mental Ago and School Progress 273-278 

Bar HER, Bertram A. No I os on the Life-History and Habits of 

Mailophaga 391-395 

Bartlett, Harley Harris.' The Grave-Post (Anisan) of the 

Batak of Asahan L 58 

Behsby, K. a. Nymphat^a Microphylla in Michigjin 59-bO 

Blanchard, Frank N. The Tiger Beetles (Cieindclidae) of Chey- 

hoygan and Emmet Counties, Michigan 396-417 

Bowman, H, H. M. The Development and Activation of Hiber- 

nacula 61-73 

Coleoptera of the Bhiras Exiiedition to Whibjfish Point, (Chippewa 

County, Michigan. A. W. ANDUYiw^ft 293-390 

Contributions to the Flora of Gogebic C-ounty, Michigan: Part II. 

H. T. Darunoton 74-82 

Correlation and the Price of Coal. Willard L. Thoup 213-223 

Course in Foreign Trade. C, E. Griffin 197 -207 

Darlinoton, H. T. Contributions to the Flora of Gogebic Oiunty, 

Michigan: Part II 74-82 

Data on the Distribution of Michigan Fresh-Water Sponges, 

Frank Smith 418-421 

Development and Activation of IlilHjrnacula. H. H. M. Bow'man. . 61-73 

De Zkkuw, Kiohard. The Value of Double Infiltration in Botanical 

Microtechnique 83-84 

Distribution of the Violaceac of Michigan. Bertha E. Thompson. 167-184 

Edmonbb, C. C. The Function of the Personnel Department 190-196 

Ehlerb, G. M. and Hussey, R. C. A New Gastropod and a New 

Cephalopod from the Devonian of Michigan 248-252 

FARWEiiL, OLtVER Atkins. Notos on the Michigan Flora: Part IV 85-100 

Function of the Personnel Department. C. C. Edmonds 190-196 

Futuristic Theory of Consciousness. Theodore 8. Henry 279-283 

Qevm Cuscata in Michigan. T. G. Yuncker 185-189 

Grave-Post (Anisan) of the Batak of Asahan. Hahley Harris 

Barwjbtt..^ 1-58 

Oriftin, C. E., a Course in Foreign Trade 197-207 

IlaKRY, Theodore S. A Futuristic Theory of Consciousness 279-283 

423 



424 


Index of Authors and Subjects 


m 


HowbS; William Hkkbert. The Southwefltern Michigan Meteor 


of November 2G, 1919 253*268 

Husskv, R. C. and Eklehh, G. M. A. New Gastropod and a New 

Cephalopod from the Devonian of Michigan 248*252 

ICa-UFFMAN^ C. H. The Mycological Flora of the Higher Rockies of 

Colorado 101*150 


La Rite, Cakl D, Notes on a Bud-Sport of w-74a5t/i« L.. 151*154 

McAtek, W. L. Notes on Interesting Plants of Michigan 155*166 

Mabtin, Helen M, An Abstract of a History of the Michigan 

Geological Survey by R. C. Alien and H. M. Martin 224*247 

Mental Age and School Progress. HAKay J. Baker 273*278 

Mycological Flora of the Higher Rockies of Colorado. C. TL Kauff- 

man 101-J50 

New Cephalopod and a Now Gastropod from the Devonian of 

Michigan. CJ. M. Ehleks and R. C. Hossev 248-252 

Notes on a Bud-Sport of Hibisem mulabllu L.. CUrl D. La Rue. . . 151-154 

Notes on Interesting Plants of Michigan. W. L. McAtee 155-166 

Notes on the Life-History and Habits of Mallophaga. Bertram A. 

Barrer 391-396 

Notes on the Michigan Flora: Part IV. Oliver Atkins Far well. . 85-100 

NyrnpJuiea Microphylla in Michigan. E. A. BEasEY 59-00 

Oil Development in Michigan and the Anticline at Seul Chobc Point. 

R. A. Smith 269*272 

Psychological Diagnosis as an Aid in Solving School Problems, 

Gkrtha Will (AMS 284-292 

Proposed Modifications and Recent Tendencies in Rural Govern- 
ment and Iwegisiation. E. H. Ryder 208-212 

Ryder, E. H. Proposed Modifications and Recent Tendencies in 

Rural tTOvernment and liCgislation 208-212 

Smith, Frank. Data on the Distribution of Michigan Fresh- 

Water Sponges 418-421 

Smith, R. A. Oil Development in Michigan and the Anticline at 

Seul Chotx Point 269-272 

Southwestern Michigan Meteor of Noveml)er 26, 1919. William 

Herbert Hobbs 258-268 

Tiger Beetles (Cicindelidm;) of Cheyboygon and Emmet Counties, 

Michigan. Frank W. Blanchard 396-417 

Thompson, Bertha E, Distribution of the Violaceae of Michigan. 167-184 

Thorp, Willard L. Conrolation and the Price of Coal 213-228 

Value of Double Infiltration in Botanical Microtechnique. Richard 

DB Zebuw 83-84 

Williams, Gbrtha. Psychological Diagnosis as an Aid in Solving 

School Problems 284-292 

YtTNCKER, T. G. The Genus Cuscata in Michigan 185-189 



UNIVERSITY OF MICHIGAN STUDIES 

HUMANISTIC SERIBS 

Oen«ml Editors; FRANCIS W. KELSEY AND HENRY A. SANDERS 

Size, 22.7 x 15.2 ein. 8^ Bound in cloth 


VoL. 1. Boman HiSToitTCAT. SouHCEH AND Institutionb. Edited by Henry 
A. Sandern, University of Michigan, Pp. viii + 402. $2.50 net. 

CONTENTS 


1. Tnw Myth abottt I'aupeia: Henrv A, Sanders. 

** 

2. The Movements ok the CuontJa Cii /vnting the Carmen Sakcueahk : 
Walter Dennison. 


3. Sl'EmES IN THE UtVES OK jiOMAN EMPREf^SES, JULIA MaMAEA: 
Mary Gilmore Williams, Mt. H<ily<3ke College. 


4. 

5. 
0 . 

7. 


The Attitude of Dio Cassius toward KpiuRAriiio .Sources: 
Duatn^ Heed Stuart, Princeton University. 

The Lost Epitome ok Livy: Henry .\. Sanders. 

The pRiNtTVALKs OF THE Earuy Kmitue: Joseph IL Drake, XVii- 
versity of Michigan. 


Centurions as StJBM'j’iTUTE Commanders ok Auxiliary Corps: 
George H. Allen. 


VoL. n. Word Formation in Pkoaencal. By Edward L. 
versify of Michigan, Pp. xvii | 01)7. $4.00 net. 


.4dams, Uni* 


Vou III, Latin Philology. Kdit(‘d by Clareiua? Linton Meader, Uni- 

versity of Michigan. Pp. vii +200. $2.00 net, 

* 

Parts Sohl St^paratcly in Paper Covers: 

Part- 1. The Use ok idem, ipse, and Words of Hiolatrd Meaning. 
By Clarence L. Meader. Pp. 1-1 11, $0.75. 

Part il. A Study in Laiin Abstract Substantives. By Maiuson A. 
Stewart, Yankton College. Pp. 113-78. $0.40. 

Part III, The Use ok the Adjective ab a Substantive in the De 
Rebum Natuha of Lucretius. By Frederick T. Swan. Pp. 179- 
214. $0.40, 

Part IV. Autoriograpkic! Elements m Tiatin Inscriptions. By 
Henry 11. Armstrong, Beloit College. Pp. 215'8t). $0.40. 

VoL. IV. Roman IIibtohy and Mythology. Edit<?d by Henry A. 
Sanders. Pp, viii + 427, $2.50 not. 

Parts Sold Separately in Paper Covers: 

Part 1. Studies in the Life op Hbliogabalub. By Orma Fitch 
Butler, University of Michigan. Pp. 1-109. $1.25 net. 

Part IL The Myth of IlERCtrLEs at Rome. By John G. Winter, 
University of Michigan. Pp. 171-273. $0.60 not. 

THE MACMILLAN COMPANY 

64~66 Fifth Avenue New York 


Publishers 



Part III. Roman Law SromBs in Livy. By Alvin E. Evans. Fp. 
275*364. $0.4() net. 

Part IV. RBMimscKNCEs op Ennuts. in Siuoa Itaucos. By Loura B. 
Woodruff, Pp. 355*424, $0.40 net, 

VoL. y. SouncKs OP THB SYNOPTIC Gospisns. By Rev. Dr. Carl S. Patton, 
First Congregational Church, Los Angeles, California. Pp. xiii+263. 
$1.30 net. 

Sixe, 28 X 18.5 cm. 4to, 

Von. VI. Athenian Lbkythoi with Outline Drawing in Glaze Var- 
nish ON A White Guound. Arthur Fairbanks, Director of the 
Museum of Fine Arts, Boston. With 15 plates, and 57 illustrations in 
the text. Pp, viii 4-371. Bound in cloth. $4.00 net. 

VoL. VIl. Athenian Lekythoi with Outline Drawing in Matt Color 
ON a White Gkound, and an Appendix: Additional Lekythoi 
WITH Outline Drawing in Glaze Varnish on a White Ground. 
By Arthur Fairbanks. With 41 plates. Pp. x 4- 275. Bound in cloth. 
$3,50 net. 

VoL. VIIL The Old Testament MANnscRiPTS in the Freer Collection. 
By Henry A. Sanders, University of Michigan. With 9 plates showing 
pages of the Manuscripts in facsimile. Pp. viii 4- 367. Bound in cloth, 
$3.50 net. 

Parts Sold Separately in Paper Covers: 

Part I. The Washington Manuscript op Deuteronomy and 
Joshua. With 3 folding plates. Pp. vi 4-104. $1.25. 

Part 11, The Washington Manubcript op the Psalms. With 1 
single plate and 5 folding plates. Pp. viii 4- 105-349. $2.00 net. 

VoL. IX. The New Testament Manuscripts in the Freer Collection. 
By Henry A. Sanders, University of Michigan. With 8 plates showing 
pages of the Man user jpfs in facsimile. Pp. x + 323. Bound in cloth. 
$3.50 net. 

Parts sold separately in Paper Covers; 

Part I. The Washington Manuscript of the Four Gospels. With 
6 plates. Pp. vii 4- 247. $2.00 net. 

Part IL The Washington Manuscript of the Epistles of Paul. 
With 3 plates. Pp, ix, 249*316. $1.25 net, 

VoL. X. The Coptic Manuscripts IN the Freer Collection. By William 
H, Worrell, Hartford Seminary Foundation. 

Fart I. The Coptic Psalter. The Coptic text in the Bahidic Dialeoti 
with an Introduction, and with 6 plates showing pages of the Manu- 
script and Fragments in facsimile. Pp. xxvi + 112. $2.00 net. 

Part 11. A Homily op Cele^inub on the Archangel Gabriel and a 
Homily of Theoprilub on St. Mary Theotokos, from Maku- 
sGBiPT Fragments in the Freer Collection and the BRiTtsa 
Museum. The Coptic Text with an Introduction and Translation, 
and with plates showing pages of the Manuscript in faosiinUe* (In 
press.) 

THE MACMILLAN COMPANY 
Publishers 64-66 Fifth Avenue New York 



VOL» XI. CONTUIBTJTIONS TO THE HISTORY OF SciBNCB. 

Part L Robert of Chmsteb^s Latin TRANstATroN of the Aloebra 
OF Ai>Khowakizmi. With an Introdufition, Critical Notes, and an 
EngUsh Version. By Louis G. Karpinski, Uniyereity of Michigan. 
Witn 4 plates tdiowing pages of manuscripts in fa<!HimiIe, and 25 
diagrams in the text. Pp. vii -f 164. Paper covers. $2.00 not. 

Part II. The Prodromub of Nicola ps Steko*s Latin Dissktitation 
CONCEHNING A SoLID BOUV ENCLOSED BY PBOtJEftS OF NaTCRE 
WITHIN A Solid. Translated into English by John (i. Winter. IJni- 
versity of Michigan, with a Foreword by Professor William H. Hobbs 
With 7 plates, rp. 165-283, Paper covers. $1.30 net. 

Part III. VEsirvius in ANxiOtTiTY. Passages of Ancient Authors, with 
a Translation and Elucidations. By Francis W^ Kelsey. lUiLstratcd. 
(In preparation.) 

VoL. XII, Studies in East CuuiaTiAN and Roman Art. By Charles R. 

Morey, Princeton University, and Walter Dennison, With 67 plates 

(10 colored) and 91 illustrations in the text, Pp. xiii -f 173. $4.75 net. 

Parts sold separately : 

Part I. East Christian Painitnuh in the Freer Colleotion. By 
Charles R. Morey, With 13 plate (10 colored) and 34 illustrations 
in the text. Pp. xiii f 86. Bound in cloth. $2.50 net. 

Part II. A Gold Treasure of the Ijate Roman Period. By Walter 
Dennison, With 54 jilates and 57 illnstrathms in the text. Pp. 
89-175. Bound in cloth. $2.50 net. 

VoL. XIII. Documents from the Cairo Oenizah in the Freer Collec- 
tion. Text^ with Translation and an Introduction by Richard Gottheil, 

Columbia University. (In jyreparatiort.) 

VoL, XIV. Aspects of Roman Law and ^Administration. 

Part I. ''riiE Master of Gfficks in the Ijatkr Roman and Byzan- 
tine Empires. By Arthur E. H. Boak, University of Michigan. Pp. 
X -f 100, Paper covers, $1 .00 net. 

VoL. XV, Greek Themes in Modern Musical SErriNiJS. By Albert A, 

Stanley, University of Micliigan. (In pre.ss.) 

VoL. XVI. Nicuomachus of Gehasa: Introduction to Arithmetic. 

Translated into English bv Martin Luther D’Ooge, with Studies in Greek 

Arithmetic by Frank Egiest/on Robbins and Louis Charles Karpin.ski. 

(In preparation.) 


8CIEKT1FIC SBIOBS 

Size, 28 X 18,5 cm. 4^ Bound in cloth 

VoL, L The Circulation and Sleep. By John F. Shepard, University of 
Michigan, Pp. ix + 83, with an Atlas of 63 plates, bound separately. 
Text and Atlas, $2.50 net. 

VoL, II, Studieb on Dzveroent Series and Summability, By Walter 
B. Ford, University of Michigan. Pp. xi + 194, $2^ 

THE MACMILLAN COMPANY 
Publishers 64-66 Fifth Avenue New York 



UNIVERSITY OF MICHIGAN 
PUBLICATIONS 

General Editor: EUGENE S. HcCAKTNEY 

Bisse, 22.7 x ir)*2 cm, 8*^. liound in olotli 

Latin and Gremk in Ameiucan Education, with Symposia on the Value 
OF Humanistic Studies. Edited by Francis W* Kelsey. Pp, x -f- 396. 
$1.50, 

The Prbsknt Position of Latin and Greek, The Value of Latin and 
Grtiok as Educational Instruments, the Nature of Culture Btudiea. 

Symposia on the \'aluk op Humanistic, Particularly Clasaical, 
Studies as a Preparation for the Study of Medicine, JOngineering, 
Law and Theology. 

A Symposium on the Value of Humanistic, Particularly Classical 
Studies as a Training for Men of Affairs. 

A Symposium on the Classics and the New Education. 

A Symposium on the Doctrine of Formal Discipline in the Light 
OP Contemporary Psychology. 

(Out of print: ninr edition in prepardUon.) 

The Mf.naechmi op pLAurtrs, The Latin Text, with a Translation by 
Joseph H. Drake, University of Michigan. Pp. xi -f 130. Paper 
covers. $0,60. 

The Life and Works of George Sylvester Morris. A Chapter in the 
History of American TnouanT in the Nineteenth Century. By K, 
M. Wenlky, T/niversity of Michigan. Pp. xv + 332. Cloth 11.50 not. 

The Senate and Treaties, 1789 *1817. The Development op the 
Tkeaty-IMakino Functions of the IInitbd States Senate During 
Their Formative Period. By Ralston Hayden, University of Michi- 
gan. Pp. xvi + 237. Cloth $1.50 net. 


Size, 23.5 x 15.5 cm. 8®. Bound in (Joth. 

William Plumer's Memorandum of Phocekdings in the United StAXES 
Senate, 180.'J™1S07. Edited by Everett Somerville Brown, Uni- 
versity of Michigan. Pp. xii + 673. Cloth. $3.50. 

Papers of the Michigan Academy op Science, Arts and Letters^ 
VoL. I (1921). Editors: Paul S. Welch and Eugene S. McCartney. 
Pp. X + 421. Cloth. $2.00 net. 

THE MACMILLAN COMPANY 
Publishers 64-66 Fifth Avenue New York 



''One of the most helpful hooks for teachers of American history which 
has l)een produced in the last generation.” Hakby E. Clark 

University. 

NEW VIEWPOINTS IN AMERICAN 

HISTORY 

BY 

ARTHUR M. SCHLESINGER 

I’ROFESSOR OF HISTORY IN THE UNIVERSITY OF IOWA 

'J'HE object of the present work is to brim; together and summarize in non- 
technical language, some of the results of the researches of the present ora of 
historical study and to show their importance to a proper understanding of Ameri- 
can histosyj It eeoma unnecessary to say that the interest aroused by the AVorld 
War in Amcricanizotion work makes it important tliat all citizens of the republic 
should learn what the historians have to say about the past of their country: 
Americanization must begin at home. History teachers in the public schools 
may also find in this volume a short cut to a rather extensive literature inaocessiblo 
to most of them. It is the further hope of the author that graduate students 
venturing forth into the field of American history for the first time may find this 
book useful in suggesting the special interests of tho present generation of historians 
and some of the tendencies that seem likely to guide historical research for some 
years to come. It has not been my primary purpose to celebrate the names of 
the men and women who have cleared the new trails; but an effort has been made 
in the notes at the end of each chapter to render due acknowledgment. — ' From 
the Preface. 

CONTENTS 

CBAPTSn 

FonnwoRD 

I, Thb Influbncb ok Imwioration on Ambkican History 
n. Gisogkakhic Factors in Ambkican DfivBnoPMiCNT 

III. Economic Inkpokncb in American History 

IV. The Deoune of Aristocracy in America 

V. Radicausm and Conservatism in American History 
VI, The RdLB or Women xn American History 
Vn, The American Revolution 

Vin. Economic Aspects of the Movement for the Constitution 

IX. The Significance of Jacksonian Democracy 

X. The State Rights Fetish 

XI. The Foundation of the Modern Era 
xn. The Riddle of the Parties 
Index 

Price *2,40 


THE MACMILLAN COMPANY 
Publishers 64-66 Fifth Avenue New York 



A new valume of great historical importance 

THE McKinley and koosevblt 

ADMINISTRATIONS, 1897-1909 


BY 

JAMES ¥ORD RHODES, LL.D., DXitt. 


F KW historians can lay olairn to such a spontaneous and vigorous style us 
James Ford Rhodes. The book opens vrith the exoitemont of the presidential 
campaign of ld96t takes up and makes live again the Hpanish War, the Venesuela 
diapute of 1902, the Hay-Paunoefote treaties leading to the building of the Panama 
Canal, the Husso--Japan4^ Treaty Conference, Roosevelt's prosecution of the 
trusts, and the other events of the time to which the country thrilled., 

CHArran 1. tntroduoes Mark Hanna and 


follows his polittoal career through the 
meeting of McKinley, the intimacy that 
formed over the coin question and , hia 
aid in MoKinley'^s oanipalgu and elc'rtion. 

CaAPTgR II. Deals with the arranging of 
the CnVnnet and the trouble involved. 

CaAPTMK III. Presents the Cuban question 
giving public opinion and McKinley's 
stimd. 

CHAj*T»a IV, The Spanish War chapter 
beginning with the battle of Manila 
and ending with the destruction of the 
Spanish Fleet. 

CnAPTicn V. Clives the main provisions in 
the Protocol, some personal glimpses of 
J. P. Morgan and John Hay, and ends 
with an exfidanation of the Boxer Up* 
riung in China. 

CHArrUK VI. Carries us through the Presi* 
dential Campaign of 1900, the stock 
panic and the assassination of McKinley. 

CHAmsjR VII, 0(^ns with a discussion of 
the situation in Puerto Itico, Cuba and 
the Philippines, followed by character 
sketches of Rout, Taft, Forbes and 
Coolidge* 

CnArrgit VIII. Bogins the Hooaevolt ad- 
ministration and describes his New Eng- 
land tour. 

CttAPTsa IX. IndudOB Roosevelt's dealing 
and settlement of the Anthracite coal 


strike and hia views of the Venosuela 
<lUf*stion, the Alaska Boundary Dispute 
and the site of the British Navy. 

CuAirraa X. Covers the discussions about 
the Panama Canal, inctudinR the Hay- 
Pauncefote treaties, the Hay-Herran 
treaty, the Patiama Revolution, aod the 
Hay-Bunau-VarUla treaty. 

Chapter XI. ^ Roosevelt's ability is fton- 
trasted with that of Hanna. 

Chapter XII. Records the status of the 
Itepublioan Party, the result of the 
election of 1901 and tho Bt. Louis Fair. 

Chapter XIJI. BrinM us to the Russo- 
Japanese War ana includes some salient 
mentions of the Morocco Affair and the 
Algeciras Coufareno«L 

Chaptibr XIV. Dismuwos the different mat- 
ters of legislatibn In 1905 such as the 
Railroad rate, the Hepburn Bill, the 
tSenate Bill, and the Pure Food laws. 

Chaptrr XV, Clearly elucidates the presi- 
dent’s efforts during the panic of 1907 
and hie aetioim in regard to Irrigation. 

Ohaptbr XVI. Gives us some sidcUghts on 
Roosevelt’s opinion of the navy and the 
Japanese qusatton. 

CBAPTRti XVn. Has for its baektfound the 
Kepublican Convention of 1908 across 
which come the figures of prominent 
men: Taft, Lodge, Morton: but most 
conapiQuous among these is Roosevelt. 


Th® McKinley and RoosHn^ELT Aouinistrations, 1897-1909 

By James Forb Rhoi>e8, LL.D., D.Litt. 
lUustraled ^oUh portraUs of prominent men of the Hme 

Probable Price $5.00 


THE MACMILLAN COMPANY 

64-66 Fifth Avenue New York 


Publishers 






